An Atlas of Galaxy Spectral Energy Distributions from the Ultraviolet to
  the Mid-Infrared by Brown, Michael J. I. et al.
ar
X
iv
:1
31
2.
30
29
v1
  [
as
tro
-p
h.C
O]
  1
1 D
ec
 20
13
Draft version December 12, 2013
Preprint typeset using LATEX style emulateapj v. 5/2/11
AN ATLAS OF GALAXY SPECTRAL ENERGY DISTRIBUTIONS FROM THE ULTRAVIOLET TO THE
MID-INFRARED
Michael J. I. Brown1,2,3, John Moustakas4, J.-D. T. Smith5, Elisabete da Cunha6, T. H. Jarrett7, Masatoshi
Imanishi8,9,10, Lee Armus11, Bernhard R. Brandl12, J. E. G. Peek13,14
(Dated: December 12, 2013)
Draft version December 12, 2013
ABSTRACT
We present an atlas of 129 spectral energy distributions for nearby galaxies, with wavelength cov-
erage spanning from the UV to the mid-infrared. Our atlas spans a broad range of galaxy types,
including ellipticals, spirals, merging galaxies, blue compact dwarfs and luminous infrared galax-
ies. We have combined ground-based optical drift-scan spectrophotometry with infrared spectroscopy
from Spitzer and Akari, with gaps in spectral coverage being filled using MAGPHYS spectral energy
distribution models. The spectroscopy and models were normalized, constrained and verified with
matched-aperture photometry measured from Swift, GALEX, SDSS, 2MASS, Spitzer and WISE im-
ages. The availability of 26 photometric bands allowed us to identify and mitigate systematic errors
present in the data. Comparison of our spectral energy distributions with other template libraries and
the observed colors of galaxies indicates that we have smaller systematic errors than existing atlases,
while spanning a broader range of galaxy types. Relative to the prior literature, our atlas will provide
improved K-corrections, photometric redshifts and star-formation rate calibrations.
Subject headings: atlases — galaxies: general — galaxies: photometry — techniques: spectroscopic
1. INTRODUCTION
Templates and models of galaxy spectral energy dis-
tributions (SEDs) are often essential for deriving the
physical properties of galaxies from observables. K-
corrections, where rest-frame colors and luminosities are
derived from observed galaxy photometry, rely on galaxy
SED templates and models (e.g., Oke & Sandage 1968;
Pence 1976; Coleman et al. 1980). Photometric red-
shifts rely on accurate models of the relationship be-
tween observed galaxy photometry and redshift. While
this relationship can be modeled empirically for some
galaxies using polynomial fits and neural networks (e.g.,
Connolly et al. 1995; Firth et al. 2003), models and tem-
plates are required for photometric redshifts of faint and
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high redshift galaxies.
The most extensively used galaxy SED template
libraries are those of Coleman et al. (1980) and
Kinney et al. (1996). These SEDs have proved ex-
ceptionally useful over several decades, but have un-
derstandable limitations. The wavelength coverage of
Coleman et al. (1980) and Kinney et al. (1996) tem-
plates is limited to the ultraviolet and optical, so they are
often extended into the infrared with stellar population
synthesis models (e.g., Bruzual & Charlot 2003). The
Coleman et al. (1980) and Kinney et al. (1996) spectra
are often of galaxy nuclei, which may not be representa-
tive of integrated galaxy spectra. These templates also
predate the availability of precisely-calibrated wide-field
imaging, which can be used normalize and verify SEDs.
Without such imaging, there is the potential for system-
atic error, especially when combining spectra from dif-
ferent instruments using different extraction apertures.
With the advent of imaging and spectroscopy from
Infrared Space Observatory (ISO, Kessler et al. 1996),
Spitzer Space Telescope (Werner et al. 2004), Akari
(Astro-F, Murakami et al. 2007) and Wide-field Infrared
Space Explorer (WISE; Wright et al. 2010), it became
both important and possible to extend galaxy SED tem-
plates into the mid-infrared (e.g., Chary & Elbaz 2001;
Polletta et al. 2007; Rieke et al. 2009). These templates
include emission from dust, silicate absorption and fea-
tures attributed to polycyclic aromatic hydrocarbons
(PAHs), which dominate the mid-infrared spectra of star
forming galaxies. However, large aperture spectropho-
tometry over a broad wavelength range remained un-
available (or unutilized), and consequently many of these
templates rely upon model galaxy spectra rather than
observed galaxy spectra.
Galaxy SEDs can be modeled using models of stel-
lar populations, nebular emission lines, dust obscura-
tion and dust emission (e.g., Tinsley 1968; Silva et al.
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1998; Charlot & Longhetti 2001; Bruzual & Charlot
2003; Maraston 2005; da Cunha et al. 2008; Vega et al.
2008; Pacifici et al. 2012). The models have improved
considerably over the decades, with advances in rele-
vant theory and stellar libraries, combined with better
constraints from observed galaxy spectra and photome-
try. When provided with sufficiently precise photometry,
galaxy SED models do a remarkably good job of repro-
ducing galaxy spectra (see §3).
Unfortunately, SED models with a large number of free
parameters cannot be expected to reproduce the SED of
a galaxy with a complex star formation history when only
limited photometry is available (e.g., Pforr et al. 2012).
Similarly, SED models are not always the best means
of predicting the observed colors of galaxies as a func-
tion of redshift, as models can generate unrealistic spec-
tra. These issues also apply (albeit to a lesser extent)
to modeling SEDs with combinations of empirical com-
ponent spectra (e.g. Blanton & Roweis 2007; Assef et al.
2008). This being the case, there is still a role for galaxy
SED templates derived from real galaxies.
To address this need, we present an atlas of 129 galaxy
SEDs with wavelength coverage spanning from the ultra-
violet to the mid-infrared. Our atlas spans a broad range
of absolute magnitudes (−14.4 > Mg > −22.3), colors
(0.1 < u − g < 1.9) and galaxy types, including ellipti-
cals, spirals, merging galaxies, blue compact dwarfs and
luminous infrared galaxies. Our templates make use of
optical drift-scan spectroscopy from ground-based tele-
scopes and mid-infrared spectroscopy from Spitzer and
Akari. The galaxy spectra were scaled and verified using
matched-aperture photometry in 26 passbands. In Fig-
ure 1 we present one of the SEDs along with color com-
posite images of the GALEX, SDSS and Spitzer imaging
used to constrain and verify the SED.
The structure of our paper is as follows. In §2 we de-
scribe the galaxy sample, spectra and photometry (all
photometry presented in this paper uses the AB magni-
tude system). In §3 we describe how we compiled the
SEDs, including filling gaps in spectral coverage with
models and power-laws. We compare our spectra against
previous template libraries and the observed galaxy col-
ors in §4, and summarize our major conclusions in §5. In
Appendix A we introduce an illustrative subsample of 18
galaxies, and in Appendix B we present SEDs and optical
images for the entire sample. The SEDs, along with im-
ages used to constrain and verify the SEDs, are available
via http://dx.doi.org/10.5072/03/529D3551F0117.
2. DATA
Our sample consists of z < 0.05 galaxies with archival
drift-scan optical spectroscopy, all of which have well cal-
ibrated multi-wavelength imaging spanning from the UV
to the mid-IR. Almost all galaxies in our sample have
spectra from Spitzer Space Telescope’s Infrared Spec-
trograph (IRS; Houck et al. 2004), with the exceptions
being elliptical galaxies with (approximately) Rayleigh-
Jeans spectra in the mid-infrared. The bulk of the optical
spectra are taken from Moustakas & Kennicutt (2006)
and Moustakas et al. (2010), who used the Bok 2.3-m
and CITO 1.5-m telescopes, with some additional spec-
tra of elliptical galaxies taken from Kennicutt (1992)
and Gavazzi et al. (2004). Akari infrared camera (IRC;
Onaka et al. 2007) spectroscopy is used when it captures
a significant fraction of the total galaxy flux and has high
signal-to-noise. Accurate matched-aperture photometry
from the UV to the mid-infrared was measured with
archival imaging from the Galaxy Evolution Explorer
(GALEX; Morrissey et al. 2007), Swift UV/optical mon-
itor telescope (UVOT; Roming et al. 2005), Sloan Digi-
tal Sky Survey III (SDSS III; Aihara et al. 2011), Two
Micron All Sky Survey (2MASS; Skrutskie et al. 2006),
Spitzer Space Telescope (Fazio et al. 2004; Rieke et al.
2004) and Wide-field Infrared Space Explorer (WISE;
Wright et al. 2010).
Sample selection was set by the availability of suitable
spectra and images, which fortunately results in a very
diverse (but not necessarily representative) sample of 129
nearby galaxies. Our requirement for multi-wavelength
images and spectroscopy results in our sample (largely)
being a subset of other surveys of the nearby Universe.
For example, our sample size is smaller than that of
Moustakas & Kennicutt (2006), who presented optical-
drift scan spectroscopy of 417 galaxies, and our sample
size is smaller than the 202 LIRGs and ULIRGs stud-
ied by the Great Observatories All-sky LIRG Survey
(GOALS; Armus et al. 2009). Readers may find that
the utility of our SED atlas is increased by combining it
with detailed studies of nearby galaxies (many of which
use data that we have now incorporated into this paper),
including measurements of star formation rates (e.g.,
Moustakas et al. 2006; Kennicutt et al. 2009), fitting or
modeling the mid-infrared spectra (e.g., Smith et al.
2007b; Inami et al. 2013; Stierwalt et al. 2013) and esti-
mates of the contribution of AGNs to mid-infrared emis-
sion (Petric et al. 2011). In Table 1 we summarize the
basic properties of our sample, including names, coordi-
nates, morphologies and redshifts.
2.1. Photometry
Throughout this paper we use AB apparent magni-
tudes that are defined by
m = −2.5log
[(∫
R(ν)
fν(ν)
hν
dν
)
×
(∫
R(ν)
gν(ν)
hν
dν
)
−1
]
(1)
(e.g., Hogg et al. 2002) where fν is the SED of the source,
gν is the SED of a source that is 3631 Jy at all wave-
lengths (i.e., m = 0), Rν is the filter response function
(defined as electrons per incident photon) and hν is the
energy of a photon with frequency ν. Please note that
these magnitudes are based on photon counts rather than
fluxes, and do not simply correspond to monochromatic
flux densities at the effective wavelengths of the relevant
filters.
The 2MASS and MIPS filter curves (available from
their respective archives) are defined as electrons per fλ
(then renormalised to peak at 1.00), so we modified these
curves by dividing the filter curves by λ. The MIPS zero-
points provided with the archival imaging are defined
using a flux density at a specific wavelength and a spec-
trum where the flux density varies with wavelength (i.e.,
a Rayleigh-Jeans spectrum). For these data, we applied
corrections to the zero-points so the resulting photometry
is defined by Equation 1. Photometry originally defined
using the Vega magnitude system (e.g., 2MASS) has been
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Figure 1. The UV to mid-infrared SED of NGC 6240 (top panel), along with some of the GALEX, SDSS, 2MASS and Spitzer images
that were used to constrain and verify the SED. The horizontal bar denotes an angular scale of 1′. In the top panel, the observed and
model spectra are shown in black and grey respectively, while the photometry used to constrain and verify the spectra is shown with red
dots.
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shifted into the AB magnitude system15. The SDSS cal-
ibration is not quite on the AB magnitude system, so we
added corrections of −0.04 and +0.02 magnitudes to the
u and z photometry respectively to shift it back to the
AB system16.
Foreground dust extinction was mod-
eled using the Planck dust extinction
maps (Planck Collaboration et al. 2011;
Planck Collaboration et al. 2013). We use the
Fitzpatrick (1999) model of dust extinction as a function
of wavelength, with a modified parameterization for c4
(Peek 2013),
c4 = 4.64− 11.64× E(B − V ). (2)
This accounts for the enhanced UV extinction observed
at high Galactic latitudes (Peek & Schiminovich 2013)
relative to the expectation of the Fitzpatrick (1999) ex-
tinction curve. In this paper we largely use photometry
corrected for foreground dust extinction, but in Table 3
the photometry is presented without dust extinction cor-
rections (as the corrections are model dependent).
Accurate matched-aperture photometry was essential
for normalizing and verifying our spectra, and for con-
straining models used to fill gaps in our spectral cov-
erage. Where possible, we made use of archival imag-
ing that is readily available online. Ultraviolet imag-
ing was taken from GALEX Release 6 (GR6) and the
Swift UVOT (Roming et al. 2005), with the latter often
requiring stacking of individual exposures using Swarp
(Bertin et al. 2002). While some galaxies have ultra-
violet imaging from the XMM-Newton optical monitor
(Mason et al. 2001), these images often suffer from scat-
tered light and were not used in the analyses presented
here. The only sample galaxy without GALEX or Swift
imaging is UGCA 410 (a blue compact dwarf with weak
PAH emission) where we used the International Ultravi-
olet Explorer fluxes of Kinney et al. (1993).
All galaxies in the sample have optical imaging from
SDSS III (Aihara et al. 2011), near-infrared imaging
from 2MASS (Skrutskie et al. 2006) and mid-infrared
imaging fromWISE. When galaxies overlapped the SDSS
III or 2MASS image boundaries, we used mosaic images
from the NASA-Sloan Atlas (Blanton et al. 2011), the
2MASS Large Galaxy Atlas (LGA; Jarrett et al. 2003)
or generated new Swarp mosaics (Bertin et al. 2002).
For the WISE bands, we used release version 4.1 atlas
images from the WISE All Sky Data Release. When
available, we utilized Spitzer Infrared Camera (IRAC;
Fazio et al. 2004), IRS and Multiband Imaging Photom-
etry for SIRTF (MIPS; Rieke et al. 2004) mosaics avail-
able from the Spitzer Infrared Nearby Galaxies Survey
(SINGS; Kennicutt et al. 2003) or the Spitzer Heritage
Archive. For a small number of galaxies we recombined
individual exposures (to better remove cosmic rays) or
fitted the background when it varied strongly as a func-
tion of position. In some instances where multiple images
were available for the same galaxy in the same band (e.g.,
GALEX NUV images from two surveys), we measured
photometry using both images to check consistency.
We defined our photometric aperture to (where
15 We assume the AB magnitudes of Vega are J = 0.89, H = 1.37
and KS = 1.84
16 http://www.sdss3.org/dr8/algorithms/fluxcal.php#SDSStoAB
possible) approximate the rectangular apertures
used by Kennicutt (1992), Gavazzi et al. (2004),
Moustakas & Kennicutt (2006) and Moustakas et al.
(2010) for the optical drift scan spectrophotometry. In
some instances the photometric aperture was reduced
in size to mitigate contamination from neighboring
sources or improve signal-to-noise at some wavelengths
(particularly the ultraviolet and mid-infrared). The
photometric apertures used for each of the galaxies are
defined in Table 2. Bright stars are manually flagged,
masked and not included in the aperture photometry
presented in this paper. As the masked regions are very
small relative to the large apertures used to measure
galaxy photometry, we did not attempt to model the
galaxy light within the masked regions.
The background of the images was estimated using
the median of the pixel values that are outside of the
aperture. The background in the 2MASS and Spitzer
images can vary as a function of position, so we visu-
ally inspected all of the images, and for those images
with significant background variations we subtracted off
a model background determined with IRAF’s imsurfit
task. Many galaxies in our sample are bright so photon
counting noise is likely to be small relative to system-
atic errors. For the brightest galaxies in our sample,
we assumed the uncertainties had a floor of 0.05 mag in
the SDSS and 2MASS bands, and we assumed the un-
certainties in the other bands had a floor of 0.10 mag.
For the fainter galaxies in our sample (i.e., mFUV > 18,
mKS > 13), we estimated the uncertainties and corrected
for background errors by measuring fluxes at 24 locations
(offset from the galaxy position). The distribution of the
fluxes in these apertures was used to determine the un-
certainties while the median of the fluxes was used to
correct for background errors. For a small number of star
forming galaxies, the 2MASS photometry has very large
uncertainties so we used the near-infrared photometry
of Engelbracht et al. (2008) and Vaduvescu et al. (2005)
(when available) for constraining and verifying the spec-
tra.
2.1.1. Zeropoint and PSF Corrections
Large aperture photometry will overestimate fluxes if
the zero-points have been determined with small aper-
tures that don’t capture all the light from relevant stan-
dard stars. The Spitzer IRAC imaging was calibrated
using 24′′ diameter aperture photometry (without cor-
rections for flux beyond the aperture) and IRAC large
aperture photometry suffers from scattered light within
the aperture, which can increase measured galaxy fluxes
by 10% or more (Fazio et al. 2004). To mitigate these
issues, we used the IRAC point spread function to de-
termine the fraction of light beyond the aperture and we
used the corrections described in the IRAC Instrument
Handbook17 to model scattered light as a function of
aperture area. Swift UVOT photometry was calibrated
using 10′′ diameter aperture photometry (without correc-
tions for flux beyond the aperture) and we correct for this
using approximations to the curves of growth presented
in Breeveld et al. (2010). Spitzer IRS Peak-up blue and
red channel imaging is calibrated using 12 and 13 pixel
17 http://irsa.ipac.caltech.edu/data/SPITZER/docs/irac/iracinstrumenthand
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radius apertures (respectively), and we made small cor-
rections for this using the Peak-up Imager PSFs. The
WISE all sky release zeropoints were determined by fit-
ting PSF models to the inner region of the PSF, and
consequently there are small zero-point errors for large
aperture photometry. To correct for this, we added 0.03,
0.04, 0.03 and -0.03 to the measured WISE W1, W2, W3
and W4 magnitudes respectively (Jarrett et al. 2012).
For galaxies with small angular sizes, we are effectively
measuring total magnitudes and the smallest apertures
approach the size of the GALEX, IRS, MIPS and WISE
point spread functions. For the UV and mid-infrared
photometry we applied an approximate correction for
flux beyond the aperture using radially averaged models
of the point spread function. For very small apertures
the WISE W4 point spread function results in PSF cor-
rections of 50% or more, so for isolated galaxies measured
with small spectroscopic extraction apertures (less than
30′′ on either side) we increased the W4 aperture size to
at least 30′′ on a side.
2.1.2. Photon Coincidence Loss Corrections
The Swift UVOT is a micro-channel plate intensified
CCD and suffers from significant photon coincidence
losses (Roming et al. 2005). These coincidence losses are
well defined for bright point sources but have not been
previously determined for extended sources. To measure
the photon coincidence losses for extended sources we
compared Swift UVOT U -band and SDSS u-band sur-
face brightness measurements for bright galaxies. Fig-
ure 2 compares Swift UVOT and SDSS measurements of
the surface brightness for NGC 2403 and NGC 4486, and
the impact of photon coincidence losses can be clearly
seen. The losses approach 50% for a surface brightness
of U ∼ 20 per square arcsecond, corresponding to a pho-
ton count rate of 0.5 photons per second per square arc-
second. The photon coincidence losses occur at relatively
faint magnitudes due to the large (4′′×4′′) physical pixel
scale of the UVOT detector and the use of 5 pixels when
centroiding photon splashes.
We applied an approximate correction to the photon
counts given by
Ccor =
−ln(1 − 80× Craw × ft− 2[80× Craw × ft]
2)
80× ft(1− df)
(3)
where Craw is the counts per second per square arcsec-
ond, ft is the frame time (0.011088 s) and df is the dead-
time fraction (0.0155844). As this is an approximation,
we measured Swift photometry using images with and
without the photon coincidence loss corrections applied,
and generally only include measurements when the cor-
rection to the photometry is less than 0.3 magnitudes.
(To increase the number of blue compact dwarfs in our
sample, we include Swift photometry for Mrk 1450 with
corrections up to 0.5 magnitudes.) A consequence of the
coincidence loss corrections and the 0.3 magnitude crite-
rion is much of the Swift optical photometry (including
all the B-band) is not included in the final sample.
2.1.3. WISE W4 Filter Curve Correction
The pre-launch WISE W4 (22 µm) filter response
curve (RSR) does not match the on-sky performance of
the WISE W4 measurements (Wright et al. 2010). The
WISE photometric measurements are calibrated using a
network of A stars and K-M giants (Jarrett et al. 2011),
with typical spectral indices (α) between 1 and 2, where
the spectral index is defined by fν ∝ ν
α. Hence, by
definition, the photometry is well behaved for objects
with Rayleigh-Jeans SEDs, including early-type galax-
ies. Star-forming galaxies and AGNs with SEDs that rise
towards longer wavelengths have WISE W4 magnitudes
that are at least 10% brighter than what is expected
from Spitzer IRS spectrophotometry and Spitzer 24 µm
photometry (Wright et al. 2010; Jarrett et al. 2013). As
we show in Figure 3, we have been able to measure the
anomaly with greater fidelity with our sample, and mea-
sure it as a function of ∼ 22 µm spectral index. We find
the residual is well approximated by
∆mW4 = 0.035× (α22 − 2) (4)
with an RMS of 0.05 magnitudes. We present our original
and corrected WISE W4 photometry in Table 3, with the
latter being denoted by W4′.
2.1.4. The Observed Colors of Nearby Galaxies
The photometry of the sample galaxies is presented in
full in Table 3 and the optical color-magnitude diagram
for the sample is plotted in Figure 4. The symbols in
Figure 4 are a function of RC3 morphological T-Type
(de Vaucouleurs et al. 1991), and sample galaxies that
are not in the RC3 have almost exclusively irregular and
peculiar morphologies (as shown in Table 1). For com-
parison, in Figure 4 we also plot the colors and magni-
tudes of g < 14 galaxies drawn from the NASA-Sloan
Atlas (Blanton et al. 2011) . Our sample spans the ob-
served range of galaxy colors (0.1 < u−g < 1.9), a broad
range of absolute magnitude (−14.4 > Mg > −22.3) and
a broad range of galaxy types. While our sample spans a
broad range of galaxy properties, some galaxy types are
not included in the sample (e.g., ultra-compact dwarf
galaxies) while other galaxy types (such as LIRGs) are
over-represented. We caution that while galaxy morpho-
logical types are correlated with galaxy spectra, there are
outliers including elliptical galaxies with star formation
(e.g., NGC 855) and disk galaxies with low star forma-
tion rates (e.g, NGC 4450).
In Figure 5 we plot the optical colors of sample galax-
ies and NASA-Sloan Atlas galaxies. The majority of
galaxies fall along a relatively narrow locus running di-
agonally across the diagram. The bluest galaxies have
strong emission lines that contribute significantly to the
observed ugr photometry, and these galaxies fan across
the lower left of the diagram. Many of the galaxies falling
to the right of the galaxy locus are heavily obscured
(e.g., NGC 660) while those falling to the left have strong
Balmer breaks (e.g., NGC 5992).
The diversity of the sample is illustrated by Figures 6
and 7, where we plot the ultraviolet and infrared colors of
sample galaxies. Elliptical galaxies have a broad range of
ultraviolet continuum slopes, and this has been known for
several decades (e.g., Code & Welch 1979; Donas et al.
1987, 2007). The distribution of ultraviolet colors tight-
ens as one moves towards the left of Figure 6, with blue
dwarf galaxies having a relatively narrow range of ultra-
violet colors.
In Figure 7 we plot the infrared colors of the sample
galaxies. Galaxies with a Rayleigh-Jeans spectrum at
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Figure 2. Comparison of Swift U -band and SDSS u-band photometry for NGC 2403 (left) and NGC 4486 (right) prior to corrections for
photon coincidence losses. Surface brightness estimates were determined with single pixels (for the same right ascension and declination)
in both the Swift and SDSS images, and ≃ 0.1 magnitude corrections were applied to compensate for the difference between the Swift
U -band and SDSS u-band filters. For extended sources, coincidence losses are significant, even at relatively low surface brightnesses. In
both panels the 1 : 1 line is shown along with the coincidence loss correction curve defined by Equation 3.
Figure 3. The difference between measured and synthesized W4
magnitudes for galaxies drawn from our sample, plotted as a func-
tion of ∼ 22 µm spectral index. The pre-launch WISE W4 filter
curves does not match the on-sky performance (Wright et al. 2010;
Jarrett et al. 2013), so the measured W4 magnitudes are system-
atically too bright for galaxies with spectra that differ significantly
from the Rayleigh-Jeans approximation.
Figure 4. The optical color-magnitude diagram for galaxies in
our sample along with g < 14 galaxies from the NASA-Sloan
Atlas. Symbols are a function of RC3 morphological T-Type
(de Vaucouleurs et al. 1991), and sample galaxies that are not in
the RC3 have almost exclusively irregular and peculiar morpholo-
gies. Our sample spans the range of observed colors for z ∼ 0
galaxies and a broad range of absolute magnitudes.
AN ATLAS OF GALAXY SEDS 7
Figure 5. The u − g and g − r colors of galaxies from our sample (colored symbols), along with g < 14 galaxies from the NASA-Sloan
Atlas (grey points). The left panel shows the observed colors of galaxies while the right panel has had the contribution of nebular emission
lines subtracted (§3). Nebular emission lines can contribute significantly to the broadband photometry of blue compact dwarf galaxies,
that fall at the bottom-left of the diagram. Once the contribution of nebular emission lines is subtracted (right panel), the galaxy locus
becomes significantly narrower. The loci of our galaxies and the NASA-Sloan atlas galaxies are slightly offset, in part due to the use of
aperture and model photometry. Our sample largely spans the range of observed colors for nearby galaxies.
Figure 6. The ultraviolet colors of sample galaxies (colored sym-
bols) and g < 14 NASA-Sloan Atlas galaxies (grey dots). Early-
type galaxies with NUV −u ∼ 3.1 have a broad range of far ultravi-
olet colors. The distribution of galaxy colors tightens as one moves
towards low metallicity star forming galaxies at the bottom-left of
the plot.
∼ 4 µm fall along the bottom of the Figure, with galax-
ies with weak and strong PAH emission at ∼ 6 µm falling
on the left and right of the plot respectively. Galaxies
that lie above the locus in Figure 7 include active galactic
nuclei (AGNs), galaxies with ice absorption at ≃ 3.1 µm
and galaxies with hot dust emission. We caution that
Figure 7. Spitzer IRAC colors for sample galaxies (not all sample
galaxies have photometry in all four IRAC bands), along with the
Stern et al. (2005) AGN selection criterion (dotted line). Galaxies
with SEDs dominated by the Rayleigh-Jeans tail of stellar spectra
fall at the bottom-left of the diagram, while galaxies with strong
PAH emission fall to the right. Galaxies that are above the locus
include AGNs (e.g., NGC 1275), galaxies with ice absorption at
∼ 3 µm (e.g., NGC 2623, IC 4553) and galaxies with hot dust
emission (e.g., UGCA 166).
our large sample does not capture the full diversity of
local galaxy populations, as some populations are not
included (e.g., ultra compact dwarfs, low surface bright-
8 Brown et al.
ness galaxies, quasars) and it doesn’t capture the full di-
versity of other populations (e.g., LIRGs, Howell et al.
2010). However, our galaxy sample does capture much
of the diversity of local galaxy populations (as discussed
in §4) and illustrates why a relatively small number of
galaxy templates can struggle to model the full diversity
of local galaxies.
2.2. Optical Spectra
The bulk of the optical spectra are from
Moustakas & Kennicutt (2006) and Moustakas et al.
(2010), who targeted star-forming galaxies and SINGS
galaxies respectively, using both the Bok 2.3 m telescope
on Kitt Peak and the CTIO 1.5 m. These spectra
have previously been used by Kennicutt et al. (2009)
to calibrate star formation rate indicators and by
Moustakas et al. (2010) to measure the gas-phase oxy-
gen abundances of local galaxies. The spectral resolution
is R ∼ 650 and the wavelength coverage spans from
3650 to 6900 A˚. As the telluric lines near 6870 A˚ can
produce artifacts in the spectra, we truncated the optical
spectra at 6830 A˚ when producing the galaxy SEDs.
Observations were obtained by scanning a long-slit
perpendicularly back and forth across each galaxy to
obtain a luminosity weighted integrated spectrum. In
Moustakas et al. (2010) the region used for extracting
the integrated spectrum was similar to the region used
by Smith et al. (2007b) to obtain 15–38 µm spectra of
SINGS galaxies. Relative spectrophotometric accuracy
is estimated to be better than 5% across the optical
wavelength range.
Elliptical galaxies have a broad range of ultraviolet
continuum slopes (e.g., Code & Welch 1979; Donas et al.
1987, 2007), and this is not well sampled by the galaxies
from Moustakas et al. (2010) that also have SDSS III
imaging. To span this region of color-space, we sup-
plemented the sample with drift-scan spectrophotom-
etry from Kennicutt (1992) and Gavazzi et al. (2004).
Kennicutt (1992) also used the Bok 2.3-m telescope while
Gavazzi et al. (2004) used the 1.93-m telescope of the
Observatoire de Haute Provence (OHP), the ESO 3.6-
m telescope, the Loiano 1.52-m telescope and the San
Pedro Martir (SPM) 2.1-m telescope. We caution that
the spectra from Kennicutt (1992) and Gavazzi et al.
(2004) have spectrophotometric accuracy on the or-
der of ∼ 15%, which is poorer than the accuracy of
the Moustakas & Kennicutt (2006) and Moustakas et al.
(2010) spectra.
2.3. Spitzer Infrared Spectra
Almost all of the galaxies in our sample have low
resolution 5–38 µm spectra from the Spitzer Infrared
Spectrograph (IRS). Many of the spectra were ob-
tained for SINGS (Kennicutt et al. 2003; Smith et al.
2007b) and Great Observatories All-Sky LIRG Survey
(GOALS; Armus et al. 2009; U et al. 2012; Inami et al.
2013; Stierwalt et al. 2013), supplemented by other pro-
grams targeting specific galaxy types such as starbursts,
low metallicity galaxies and ellipticals (e.g., Brandl et al.
2006; Wu et al. 2006). For relatively compact galax-
ies, “stare” observations include a significant fraction of
the total flux. When using stare observations we used
version five of the Cornell Atlas of Spitzer IRS Sources
(Lebouteiller et al. 2011). Tapered extractions were used
for most galaxies, but for a small number of compact
galaxies PSF weighted extractions were used as these had
lower random errors than tapered extractions.
Whenever they were available, we made use of Spitzer
IRS spectral maps. For SINGS galaxies spectral maps
are available from Smith et al. (2007b) while for the re-
maining galaxies we used CUBISM (Smith et al. 2007a)
to produce new spectral cubes and maps using data
downloaded from the Spitzer Heritage Archive. For both
the SINGS and new spectral cubes, we extracted spectra
using an aperture matched to the optical spectrum or
(when this was not possible) we used the largest aper-
ture possible. Extraction apertures and position angles
are summarized in Table 2.
We applied corrections to the IRS spectra so the spec-
tra were continuous and in good agreement with the pho-
tometry18. The IRS low resolution spectra come from
four distinct orders; SL2 (5.25–7.6 µm), SL1 (7.5–14 µm),
LL2 (14.5–20.75 µm) and LL1 (20–38.5 µm). To merge
the spectra together, we fitted straight lines to the con-
tinua near the overlap regions and then used these fits to
determine scalings. To join the SL1 and LL2 spectra, we
fitted from 13.65 µm to 14.30 µm and from 14.0 µm to
15.25 µm respectively. To join the LL2 and LL1 spectra
we fitted from 19.70 µm to 20.50 µm and from 20.6 µm to
22.0 µm respective. As poor fits can happen, particularly
when dealing with very noisy data, fits were visually in-
spected and in a small minority of cases manual scalings
were applied when merging IRS spectra.
The IRS spectra were scaled to agree with the Spitzer
24 µm and WISE W4′ photometry. Once this was
done, some IRS spectra were significantly offset from the
Spitzer 8 µm and WISE W3 photometry, in part be-
cause the SL1 and SL2 extraction apertures were often
smaller than the LL1 and LL2 extraction apertures. We
corrected the spectra for this residual, by assuming the
residual magnitude difference between the spectra and
the photometry varied linearly as a function of wave-
length (with the slope being chosen to best match the
photometry). This correction is overly simple, but has
relatively little impact on the resulting spectra as the (ad-
ditional) corrections at 8 µm are on the order of 30% for
IRS stare observations and often less than 10% for IRS
spectral maps. Galaxies with stare mode spectra were
excluded from the sample if the IRS spectrum captured
less than ≃ 25% of the 8 µm flux (some exceptions being
made to increase the diversity of the sample). A list of
the multiplicative scaling factors used for the Spitzer IRS
spectra as a function of wavelength is provided in Table 5.
We caution that for certain science applications, some of
our IRS spectra should not be used if the multiplicative
scalings are large or vary significantly with wavelength.
2.4. Akari Infrared Spectra
Approximately half of the galaxies in the sample have
2–5 µm spectra from the near-infrared channel Akari’s
Infrared Camera (IRC; Ohyama et al. 2007; Onaka et al.
2007). These spectra are particularly useful for AGNs
and LIRGs, where the∼ 4 µm continuum can include sig-
nificant non-stellar emission (e.g., NGC 1275, NGC 3690)
18 As NGC 1068 is saturated in the Spitzer images, we used the
corrected Spitzer photometry of Howell et al. (2007).
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and the 3.1 µm ice feature is sufficiently deep to impact
broad-band photometry (e.g., NGC 2623, IC 4553). We
exclusively used Akari grism spectra, and many of the
spectra are drawn from Imanishi et al. (2010)19 while the
remainder were downloaded from JAXA’s DAta Archives
and Transmission System (DARTS) and reduced with
the IRC Spectroscopic Toolkit20 (Ohyama et al. 2007).
IRC frames were dark-subtracted, linearity-corrected,
flat-field corrected, corrected for positional drift and
combined using the IRC Spectroscopic Toolkit as de-
scribed in Ohyama et al. (2007). Target galaxies were
usually detected automatically within the slit by the
toolkit, but in some instances target positions were iden-
tified manually. Whenever possible, we used an extrac-
tion aperture 20 pixels wide, corresponding to 29.2′′,
but for some galaxies with low signal-to-noise spectra
we had to reduce the width of the extraction aperture.
For NGC 7714 the initial Akari reduced spectrum had
a systematic error that we removed by remeasuring the
background on either side of the extraction aperture. Ex-
traction apertures, slit sizes and slit position angles are
detailed in Table 2. For approximately 40% of the galax-
ies that had low signal-to-noise grim spectra, we applied
a 3-pixel boxcar smoothing to the data, corresponding to
0.03 µm.
3. ASSEMBLING SEDS SPANNING FROM THE UV TO THE
MID-IR
Galaxy SEDs were produced by normalizing the
observed spectra with our photometry and filling
the gaps with spectral coverage with power-law fits
or (more frequently) model spectra produced us-
ing the Multi-wavelength Analysis of Galaxy Physical
Properties code (MAGPHYS; da Cunha et al. 2008).
MAGPHYS includes stellar population synthesis mod-
els (Bruzual & Charlot 2003) combined with a self-
consistent model of dust emission, dust absorption and
PAH emission.
The multiplicative factors used to renormalize the op-
tical spectra are plotted in Figure 8 and listed in Ta-
ble 5. Assuming our SDSS g-band photometry is valid,
the measured optical spectra typically underestimate
the fluxes of the true optical spectra by approximately
10%, with larger offsets seen for brighter (and more ex-
tended) galaxies. As these underestimates also apply to
the nebular emission lines, star formation rate indica-
tors calibrated with the spectra (e.g., Kennicutt et al.
2009) may systematically underestimate the true star
formation rates. A possible cause for this systematic is
sky background subtraction using a slit of finite length
(∼ 3.′3 for the Bok 2.3 m telescope), which may be con-
taminated by galaxy light for the very largest galaxies
in the sample (e.g., NGC 4569). A recalibration of star
formation rate indicators (e.g., mid-infrared luminosities
between 10 and 24 microns) using our SEDs is beyond
the scope of this paper and will be the subject of a future
work.
19 The galaxies where we used the Imanishi et al. (2010) Akari
spectra are CGCG 049-057, CGCG 436-030, CGCG 453-062,
IC 860, IC 883 (UGC 8387), IC 4553 (Arp 220), IC 5298,
Mrk 331, Mrk 1490, NGC 1614, NGC 2388, NGC 5104, NGC 6090,
NGC 7674, UGC 8335 SE (Mrk 273), UGC 9618 (VV 340),
UGC 9618 N, and UGC 12150
20 http://www.ir.isas.jaxa.jp/ASTRO-
F/Observation/DataReduction/IRC/
Figure 8. The multiplicative factors used to rescale the opti-
cal spectra to match the g-band photometry. The optical spec-
tra from Gavazzi et al. (2004) are not absolute flux calibrated so
they are not included in this plot. There is a systematic offset
of approximately 10%, with larger offsets seen for brighter and
more extended galaxies. For large galaxies, the background may
be over-subtracted due to the background estimate including some
galaxy light. Star formation rate indicators calibrated with these
spectra (without renormalization) will underestimate the true star
formation rate by 10% or more.
MAGPHYS does not include nebular emission lines,
so we produced synthetic optical ugr photometry
with the nebular emission lines subtracted, using
the emission line fluxes from Moustakas & Kennicutt
(2006) and Moustakas et al. (2010). In cases where
[Ne III] 3869 A˚ was not measured, we used the
relation of Pe´rez-Montero et al. (2007) to approxi-
mate the [Ne III] 3869 A˚ flux using the measured
[O III] 5007 A˚ flux. We show the resulting optical
ugr colour-colour diagram in the right panel of Fig-
ure 5. It is immediately clear from this diagram that the
galaxy locus is approximately a straight line once the
contribution of emission lines has been removed. Very
blue star forming galaxies that initially have compara-
ble optical colors can move to different regions of the
color-color diagram, in part due to differing contribu-
tions from [O III] 5007 A˚ and Hα. Consequently, it can
be very difficult to determine some properties of emis-
sion line galaxies (e.g., stellar masses) when only broad-
band photometry is available (e.g., Atek et al. 2011;
Schaerer & de Barros 2009).
As we illustrate in Figure 9, the MAGPHYS and ob-
served spectra can approximate each other remarkably
well. However, the MAGPHYS and observed spectra do
differ from each other, and simply switching from one to
the other can produce false spectral breaks. To produce
smooth and continuous spectra, we rescaled the MAG-
PHYS SEDs near the optical, Akari and Spitzer spectra
so the models joined the observed spectra smoothly. For
example, for each galaxy near 6800 A˚ we determined a
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Figure 9. NGC 584 and NGC 694 observed spectra (black), best-fit MAGPHYS models (grey) and photometry (red dots). While the
MAGPHYS models do approximate the observed spectra of these galaxies, they do show significant differences that must be mitigated
to produce smooth continuous spectra. The MAGPHYS models can disagree with the observed mid-infrared spectra of galaxies, as our
photometry does not accurately constrain the dust temperatures of our galaxies.
scaling factor by comparing the MAGPHYS and optical
spectrum fluxes over a wavelength range corresponding
to the last 500 A˚ of the optical spectrum. We then mul-
tiplied the MAGPHYS fluxes by this scaling factor at
∼ 6800 A˚, and used progressively smaller scaling factors
until the MAGPHYS fluxes are unchanged at 10, 700 A˚.
For galaxies with both Akari and Spitzer spectra, we
used linear interpolation to fill the small gap between
the Akari and Spitzer spectra. For UGCA 410, MAG-
PHYS did not approximate the spectra near 6 µm so
we interpolated between 4.5 µm and the Spitzer spectra
using a double-power law.
For a small number of early-type galaxies we do not
have Spitzer IRS spectra and we use power-laws to model
the spectra of these galaxies at long wavelengths. The
∼ 20 µm spectral index is left as a free parameter, as
some galaxies do not precisely match a Rayleigh-Jeans
spectrum. There are also some galaxies (e.g., AGNs)
where the photometry is better matched (over a limited
wavelength range) by a power-law than a MAGPHYS
model (e.g., UGC 5101). For these galaxies we replaced
the MAGPHYS model with a power-law over the relevant
wavelength range. Some galaxies have significant AGN
emission in the mid-IR which cannot be approximated
by MAGPHYS (NGC 1068, NGC 1275, NGC 6240), so
the mid-infrared photometry was excluded when fitting
MAGPHYS models to the photometry of these galaxies.
Some galaxies with significant AGN emission in the near-
IR cannot be approximated by MAGPHYS models or
power-laws, and these had to be rejected from the sample
(e.g., Mrk 231).
MAGPHYS struggled to fit the ultraviolet photom-
etry of some LIRGs and AGN host galaxies, which
is not unexpected given MAGPHYS does not include
AGN emission and does not model very complex dust
geometries. We applied two corrections to the spec-
tra of CGCG 436-030, IC 860, IC 883, IC 5298,
II Zw 96, III Zw 035, IRAS 08572+3915, IRAS 17208-
0014, Mrk 331, NGC 2623, NGC 3690, NGC 5256,
NGC 6240, NGC 7674, UGC 5101, UGC 8335 S,
UGC 8696 and UGC 9168 N so they were forced to agree
with the GALEX FUV and NUV photometry. The two
corrections vary linearly with wavelength, with one cor-
rection forced to equal zero beyond 2315 A˚ and the other
forced to equal zero beyond 3561 A˚. The corrections can
be as large as ∼ 60% near the GALEX FUV band, but
smaller values are more typical. While the approxima-
tions are crude, the resulting spectra should be better
than the prior literature (as we discuss in §4) and will
produce improved broad-band colors of LIRGs and AGN
host galaxies.
We used the resulting SEDs to determine synthetic
photometry, and we compared this with the observed
photometry used to normalize and verify the spectra.
Any residuals larger than 0.2 mag are flagged and vi-
sually inspected. In some cases outliers were removed by
improved masking of foreground stars or improved back-
ground subtraction. For some galaxies the signal-to-noise
of the optical and Spitzer spectra was low and these were
rejected from the sample. For a handful of galaxies dis-
crepancies were evident in multiple bands and the source
of the error could not be identified nor remedied, so the
relevant galaxy was rejected from the sample.
The residuals of the observed photometry and pho-
tometry synthesized from the spectra are summarized in
Table 4. As some bands were used to normalize the spec-
tra (i.e, g-band), we caution that some bands have small
residuals by construction. The median and standard de-
viation of the offsets between the photometry and spectra
are less than 10% for almost all of the bands.
After applying the correction for the W4 filter curve
error, the most significant residual is found in 5.8 µm
IRAC Channel-3 photometry. In Figure 10 we plot the
residuals as a function of galaxy color, with different sym-
bols denoting different redshift ranges. While galaxies
with Rayleigh-Jeans spectra show relatively modest er-
rors, the photometry of star forming galaxies is system-
atically brighter than the spectroscopy. As the presence
of the residual depends on SED shape and is not seen
in the other IRAC bands, it unlikely to result from er-
rors in the scattered light corrections we have previously
applied to the photometry. The 6.2 µm PAH feature is
near the red end of the 5.8 µm filter curve, and should
start moving out of the band towards the upper end of
the redshift range. The systematic offset is removed if we
shift the 5.8 µm filter curve redward by 1.5%, although
doing this may not be justified. The blue end of the IRS
spectroscopy also overlaps the 5.8 µm filter curve, and
the spectra can have poor signal-to-noise shortward of
the 6.2 µm PAH feature. One could apply corrections to
AN ATLAS OF GALAXY SEDS 11
Figure 10. The offsets between the observed and synthesized
5.8 µm photometry of galaxies. The 5.8 µm photometry of star
forming galaxies is systematically brighter than the spectroscopy,
but we have not (unambiguously) identified the cause of this offset.
the IRS spectroscopy of star forming galaxies, but doing
so produces spectra that poorly match the AKARI spec-
tra at shorter wavelengths. We do not apply any correc-
tions to the photometry or spectra 5.8 µm, but readers
should be cautious of the spectra and photometry near
this wavelength.
In Figure 11 we provide plots for four of the galax-
ies drawn from the illustrative subsample described in
Appendix A. Spectra and images of all the galaxies
in the sample are provided in Appendix B. Figure 11
shows good agreement between the photometry and
spectroscopy, although we caution that some of this
agreement is by construction (§ 4 compares the spec-
tra with an independent set of photometry). Figure 11
also illustrates the diversity of the sample, including
a passive early-type galaxy (NGC 4125), a merging
galaxy (NGC 5953) and a low metallicity dwarf galaxy
(UGCA 219).
4. COMPARISON WITH THE PRIOR LITERATURE
Below we directly compare our SEDs (of particular
galaxies) with those from the prior literature, and com-
pare how well different template libraries reproduce the
observed colors of galaxies. Systematic differences be-
tween our SEDs and those of previous template libraries
are inevitable due to differences in methodology and
data, with much of the data presented here not being
available a decade ago. A key difference is the size of the
aperture used to measure photometry and extract spec-
tra, with some of the prior literature being restricted to
galaxy nuclei (e.g., Kinney et al. 1996), which may not
be representative of entire galaxies. We have deliber-
ately produced spectra for individual galaxies, whereas
the prior literature sometimes merged spectra from dif-
ferent galaxies to produce spectra spanning broad wave-
length ranges. That said, these limitations and sources
of error were well understood and discussed by the rel-
evant authors, who constructed the best SEDs possible
with the data then available.
The biggest differences between our templates and the
prior literature should be for LIRGs and ULIRGs, as
these are difficult to model with stellar population syn-
thesis models and are relatively faint in the ultravio-
let. In Figure 12 we plot our spectrum of IC 4553 (Arp
220), along with other IC 4553 templates from the re-
cent literature (Chary & Elbaz 2001; Donley et al. 2007;
Polletta et al. 2007; Rieke et al. 2009). While IC 4553
templates are frequently used to model the spectra of
ULIRGs, the properties of this galaxy are unusual (e.g.,
Soifer et al. 1984) and ULIRG properties do display con-
siderable diversity (e.g., Brandl et al. 2006; Howell et al.
2010; U et al. 2012).
It is immediately obvious from Figure 12 that the ul-
traviolet SEDs vary enormously, with the prior litera-
ture overestimating the ∼ 2000 A˚ flux of IC 4553 by
over 100%. As with this work, the IC 4553 templates
from the prior literature use combinations of spectra
and model fits to photometry, using the data available
at the time of publication. While it was reasonable for
the prior literature to extend their IC 4553 SEDs into
the ultraviolet (e.g., to approximate the observed optical
colors of high redshift galaxies), previous IC 4553 SEDs
had few (if any) constraints in ultraviolet (as noted by
Chary & Elbaz 2001), and consequently they systemati-
cally overestimated the ultraviolet flux of IC 4553. How-
ever, we caution that even with GALEX and Swift, we
are constraining the ultraviolet SED of IC 4553 with just
three photometric data points.
As can be seen in Figure 12, the shapes of the var-
ious IC 4553 (Arp 220) templates vary in the optical
and mid-infrared too, with our spectrum featuring a rel-
atively red u− r color, strong PAH emission and 3.1 µm
ice absorption feature. As all of the recent IC 4553 tem-
plates make use of (or have been updated with) Spitzer
IRS spectra, the broad agreement beyond 5 µm is not
surprising. As IC 4553 template spectra are often used
to interpret the observations of high redshift galaxies, it
is plausible that errors in template spectra have led to
erroneous conclusions. As we illustrate in Figure 13, the
issues seen in IC 4553 templates are also seen in other
LIRG SEDs. However, as we discuss below, there is bet-
ter agreement between different templates libraries for
galaxy types with little dust emission and no AGN con-
tent (e.g., ellipticals).
To compare our ensemble of templates with the prior
literature, we generated synthetic colors and compared
them to observed galaxy colors. We compare the perfor-
mance of our templates with those from Coleman et al.
(1980), Kinney et al. (1996) and Polletta et al. (2007),
which have been used by a large variety of K-correction
and photometric redshift codes over the past two
decades (e.g., Ferna´ndez-Soto et al. 1999; Ben´ıtez 2000;
Bolzonella et al. 2000; Ilbert et al. 2009). For this com-
parison we used optical and mid-infrared colors of z ∼
0.3 galaxies in the Boo¨tes field (Jannuzi & Dey 1999;
Ashby et al. 2009). By changing redshift we avoid com-
paring our SEDs with photometry that has the same
rest-frame wavelengths as the photometry used to con-
strain and verify the SEDs. The Boo¨tes field optical
imaging, taken from the NOAO Deep Wide-Field Survey,
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Figure 11. The spectra of NGC 337, NGC 4125, NGC 5953 and UGCA 219. Observed spectra are shown in black, MAGPHYS models
are shown in grey, and photometry used to constrain and verify the spectra are shown with red dots. These galaxies are drawn from the
illustrative subset of the sample described in Appendix A
Figure 12. Our spectrum of IC 4553 (Arp 220) shown with
IC 4553 template spectra taken from Chary & Elbaz (2001),
Donley et al. (2007), Polletta et al. (2007) and Rieke et al. (2009).
To aid comparisons, the spectra have been normalized at
6000 A˚ and our photometry is plotted with red dots. As noted by
Chary & Elbaz (2001), some LIRG and ULIRG SEDs from the lit-
erature were not constrained in the ultraviolet and consequently
we see large differences between the templates at 2000 A˚. The
templates show significant differences across the entire wavelength
range, and these differences could impact interpretations of galaxy
properties derived from these templates.
also uses a different set of optical filters than the SDSS.
The spectroscopic redshifts used for this comparison are
taken from I < 20.4 AGN and Galaxies Evolution Survey
(AGES; Kochanek et al. 2012). The Boo¨tes photomet-
ric catalogues are described in Brown et al. (2008) and
we use a magnitude dependent aperture size to capture
the vast majority of the galaxy light.
Figure 14 compares our templates, the Coleman et al.
(1980) templates and the Kinney et al. (1996) templates
with the observed optical colors of z = 0.3 and z = 0.4
galaxies in Boo¨tes. Both the Coleman et al. (1980) and
Kinney et al. (1996) templates are systematically offset
from the observed galaxy locus, and in some cases the
offset corresponds to several tenths of a magnitude. Our
templates broadly follow the observed galaxy loci in Fig-
ure 14. Some templates do fall off the galaxy locus, in-
cluding blue emission lines galaxies (which are generally
fainter than I = 20.4 at these redshifts) and LIRGs (that
are relatively rare at z ∼ 0.3). Some regions of the color-
space that are populated by Kinney et al. (1996) tem-
plates are not populated by our templates. Given our
large sample size and accurate photometry, we suspect
this is due to errors in the Kinney et al. (1996) templates
rather than incompleteness in our template library.
In Figure 15 we compare our templates and the
Polletta et al. (2007) templates with the observed mid-
infrared colors of z ∼ 0.2 galaxies in Boo¨tes. Galax-
ies with Rayleigh-Jeans SEDs and strong PAH emission
form two distinct loci on the left and right of the plots.
The PAH locus is not populated by the Polletta et al.
(2007) templates, while multiple templates from our li-
brary populate the PAH locus. Our ability to popu-
late the color-color diagram with templates is a conse-
quence of the input photometry and spectroscopy, com-
bined with our large sample size. However, even with
129 templates some regions of the color-color diagram are
sparsely populated, including galaxies with mid-infrared
colors that don’t quite match Rayleigh-Jeans SEDs (e.g.,
galaxies similar to NGC 4450 and NGC 4725).
5. SUMMARY
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Figure 13. Our templates of NGC 6090 and NGC 6240 shown
with the Polletta et al. (2007) templates for the same galaxies.
The Polletta et al. (2007) templates for NGC 6090 and NGC 6240
use SEDs and photometry at wavelengths below 2 µm that pre-
date the advent of GALEX and SDSS imaging, and consequently
we see significant errors at these wavelengths. The availability of
well-calibrated imaging and matched-aperture photometry across
a broad wavelength range (including redundant data) greatly sim-
plifies the construction and validation of galaxy SEDs.
We have constructed an atlas of 129 SEDs for nearby
galaxies. The atlas combines optical, Spitzer and Akari
spectra with MAGPHYS models, all of which have
been normalized, constrained and verified with matched-
aperture photometry. The redundancy of the 26 bands of
matched-aperture photometry allows us to identify and
mitigate systematic errors known to be present in the
imaging data, including scattered light in IRAC images,
coincidence losses in the Swift UVOT imaging and errors
in the pre-launch WISE W4 filter curve. Comparison
of the photometry and spectroscopy reveals that spectra
used to calibrate star formation rate indicators system-
atically underestimates Hα fluxes by 10% or more. The
SEDs are typically in good agreement with the photom-
etry, with residuals being less than 10% in most cases.
The 129 SEDs and associated images are available via
http://dx.doi.org/10.5072/03/529D3551F0117.
Our atlas of SEDs spans a broad range of galaxy
absolute magnitudes (−14.4 > Mg > −22.3), colors
(0.1 < u − g < 1.9) and types, including ellipticals, spi-
rals, merging galaxies, blue compact dwarfs and lumi-
nous infrared galaxies. Within individual object classes
we see considerable diversity in our SEDs. For exam-
ple, there is the well known diversity of ultraviolet SEDs
for elliptical galaxies, and some elliptical galaxies have
significant star formation and dust emission in the mid-
infrared. Multi-wavelength photometry reveals the di-
versity of galaxy properties and shows that this diversity
cannot be adequately modeled with a small number of
galaxy templates.
Our SEDs differ significantly from those in the prior
literature, particularly for LIRGs. Relative to the prior
literature, our SEDs provide a better match to the ob-
served optical and mid-infrared colors of z < 0.5 galax-
ies. Our atlas will provide improved K-corrections, pho-
tometric redshifts and local analogues of distant galaxies
than existing template libraries. However, significant im-
provements can still be made including extending the at-
las to longer wavelengths and filling gaps in the spectral
coverage in the ultraviolet and near-infrared.
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Figure 14. A comparison of the Coleman et al. (1980) and Kinney et al. (1996) templates (left panels) and our templates (right panels)
with the observed optical colors of z = 0.4 and z = 0.3 galaxies in the Boo¨tes field (greyscale). Both the Coleman et al. (1980) and
Kinney et al. (1996) templates are slightly offset from the observed galaxy locus, whereas our templates follow the observed galaxy locus.
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Figure 15. A comparison of the Polletta et al. (2007) templates (left panel) and our templates (right panel) with the observed mid-infared
colors of z = 0.2 galaxies in the Boo¨tes field (greyscale). The two loci in each panel correspond to galaxies with Rayleigh-Jeans spectra
(left) and significant PAH emission (right). The Polletta et al. (2007) templates do not populate the locus of star-forming galaxies, whereas
this region of the color-color diagram is well populated with our templates. It should be noted that our templates span a very broad range
of galaxy types, and are not intended to mimic the frequency with which particular galaxies are observed.
16 Brown et al.
Table 1
Basic properties of the sample (complete table is available online)
Name J2000 Coordinates Morphology T-type BPT E(B − V ) g u− g Mg cz DL
Class (mag) (mag) (mag) (mag) (km s−1) (Mpc)
Arp 256 N 00 18 50.2 -10 21 44 SB(s)c 4.5 SF 0.03 14.32 0.84 -20.97 8178 114.3
Arp 256 S 00 18 50.9 -10 22 39 SB(s)b 3.0 SF 0.03 14.36 0.75 -20.91 8118 113.4
NGC 0337 00 59 50.0 -07 34 35 SBd 7.0 SF 0.10 11.98 0.91 -19.77 1647 22.4
CGCG 436-030 01 20 02.6 +14 21 43 Pec - SF 0.06 14.58 1.00 -20.99 9347 129.9
NGC 0474 01 20 06.7 +03 24 56 (R)SA(s)0 -2.0 - 0.04 12.28 1.61 -20.30 2336 32.8
NGC 0520 01 24 35.6 +03 47 33 Pec 99.0 SF/AGN 0.04 11.98 1.35 -20.90 2276 37.7
NGC 0584 01 31 20.7 -06 52 05 E4 -5.0 - 0.04 11.19 1.68 -20.32 1802 20.1
NGC 0628 01 36 41.8 +15 47 01 SAc 5.0 - 0.10 10.92 1.16 -18.40 657 7.3
NGC 0660 01 43 02.4 +13 38 43 SB(s)a 1.0 SF/AGN 0.07 11.98 1.50 -18.59 838 13.0
III Zw 035 01 44 30.5 +17 06 09 Pec - SF/AGN 0.08 15.17 1.34 -20.12 8208 114.0
NGC 0695 01 51 14.4 +22 34 56 S0 -2.0 SF 0.10 13.50 1.03 -22.16 9736 135.4
NGC 0750 01 57 32.7 +33 12 27 Pec -5.0 - 0.08 12.80 1.76 -21.49 5152 72.1
NGC 0855 02 14 03.5 +27 52 38 E -5.0 SF 0.09 12.81 1.06 -17.13 592 9.7
NGC 1068 02 42 40.7 -00 00 47 (R)SA(rs)b 3.0 AGN 0.05 9.42 1.17 -21.66 1138 16.5
Arp 118 02 55 10.8 -00 10 48 Pec -4.3 SF/AGN 0.07 12.79 1.44 -22.61 8628 119.9
NGC 1144 02 55 12.2 -00 11 01 Pec -4.3 SF 0.07 13.30 1.30 -22.10 8628 119.9
NGC 1275 03 19 48.1 +41 30 42 Pec 99.0 - 0.20 12.00 1.15 -22.36 5272 74.5
NGC 1614 04 34 00.0 -08 34 45 SB(s)c 5.0 SF/AGN 0.14 12.77 1.02 -21.37 4763 67.4
NGC 2388 07 28 53.4 +33 49 09 Irr - SF 0.08 13.86 1.72 -20.10 4134 62.1
NGC 2403 07 36 51.4 +65 36 09 SABcd 6.0 - 0.09 9.71 0.89 -17.77 131 3.1
NGC 2537 08 13 14.4 +45 59 31 SB(s)m 9.0 SF 0.06 11.98 0.92 -17.22 419 6.9
NGC 2623 08 38 24.1 +25 45 17 Pec 99.0 AGN 0.06 13.73 1.33 -20.87 5542 83.2
IRAS 08572+3915 09 00 25.4 +39 03 54 Pec - SF/AGN 0.03 16.37 1.16 -20.61 17465 249.2
UGC 04881 09 15 55.0 +44 19 49 Pec - SF 0.02 14.30 1.36 -21.86 11773 170.3
NGC 2798 09 17 22.8 +41 59 59 SBa pec 1.0 SF/AGN 0.03 12.81 1.26 -19.28 1726 26.2
UGCA 166 09 34 02.2 +55 14 25 Irr - SF 0.06 15.83 0.17 -15.13 748 15.6
UGC 05101 09 35 51.5 +61 21 12 Pec - AGN 0.05 14.85 1.54 -21.31 11803 170.4
NGC 3049 09 54 49.6 +09 16 16 SBab 2.0 SF 0.06 13.29 0.85 -18.60 1467 23.9
NGC 3079 10 01 57.8 +55 40 48 SB(s)c 7.0 SF/AGN 0.01 11.03 1.17 -20.40 1108 19.4
UGCA 208 10 16 28.2 +45 19 18 Pec - AGN 0.01 15.03 0.71 -17.34 1647 29.8
NGC 3190 10 18 05.7 +21 49 57 SAa pec 1.0 - 0.03 11.52 1.63 -20.59 1271 26.4
NGC 3198 10 19 54.9 +45 32 58 SBc 5.0 SF 0.01 12.18 1.21 -18.50 659 13.7
NGC 3265 10 31 06.8 +28 47 48 E -5.0 SF 0.02 13.76 1.24 -18.07 1318 23.2
Mrk 33 10 32 31.9 +54 24 03 Im pec 10.0 SF 0.02 13.30 0.67 -18.50 1430 22.9
NGC 3310 10 38 45.8 +53 30 12 SAB(r)bc 4.0 SF 0.02 11.05 0.54 -20.46 988 20.1
NGC 3351 10 43 57.7 +11 42 14 SBb 3.0 SF 0.04 10.90 1.38 -18.95 778 9.3
NGC 3379 10 47 49.6 +12 34 54 E0 -5.0 - 0.03 10.09 1.73 -20.03 911 10.6
UGCA 219 10 49 05.0 +52 20 08 Sc - SF 0.02 14.72 0.37 -18.32 2396 40.5
NGC 3521 11 05 48.6 -00 02 09 SABbc 4.0 SF 0.05 10.18 1.47 -19.84 808 10.1
NGC 3627 11 20 15.0 +12 59 30 SABb 3.0 SF/AGN 0.03 10.22 1.38 -19.64 727 9.4
IC 0691 11 26 44.3 +59 09 20 Irr - SF 0.01 14.09 0.80 -17.79 1198 23.7
NGC 3690 11 28 31.7 +58 33 44 Pec 9.0 SF/AGN 0.01 12.03 0.75 -21.49 3115 50.6
NGC 3773 11 38 13.0 +12 06 44 SA0 -2.0 SF 0.03 13.47 0.69 -16.91 988 11.9
Mrk 1450 11 38 35.6 +57 52 27 Irr - SF 0.01 15.34 0.70 -16.17 958 20.0
UGC 06665 11 42 12.3 +00 20 04 Sb 3.0 SF 0.04 13.85 0.60 -20.85 5572 87.4
NGC 3870 11 45 56.6 +50 11 57 S0 -2.0 SF 0.01 13.37 0.82 -18.11 748 19.8
UM 461 11 51 33.1 -02 22 22 Irr - SF 0.03 15.71 0.85 -14.93 1048 13.4
UGC 06850 11 52 37.4 -02 28 09 Irr 99.0 SF 0.04 14.18 0.46 -16.46 1048 13.4
NGC 3938 11 52 49.4 +44 07 15 SAc 5.0 - 0.01 11.62 1.17 -19.02 809 13.4
NGC 4088 12 05 34.2 +50 32 21 SAB(rs)bc 4.0 SF 0.02 10.79 1.14 -20.69 748 19.8
NGC 4125 12 08 05.9 +65 10 28 E6 pec -5.0 - 0.03 10.79 1.75 -21.10 1356 23.9
NGC 4138 12 09 29.8 +43 41 07 SA(r)0 -1.0 SF/AGN 0.01 11.81 1.44 -18.89 898 13.8
NGC 4168 12 12 17.3 +13 12 19 E -5.0 - 0.03 12.01 1.67 -20.44 2215 30.9
NGC 4194 12 14 09.6 +54 31 36 Pec 10.0 SF/AGN 0.02 12.82 0.97 -20.27 2426 41.5
Haro 06 12 15 18.4 +05 45 39 Irr -5.0 SF 0.03 14.77 0.55 -15.91 2007 13.7
NGC 4254 12 18 49.6 +14 24 60 SAc 5.0 SF 0.04 10.91 1.07 -20.18 2396 16.5
NGC 4321 12 22 54.8 +15 49 19 SABbc 4.0 SF 0.03 10.82 1.15 -19.96 1557 14.3
NGC 4365 12 24 28.3 +07 19 04 E -5.0 - 0.03 10.40 1.75 -21.42 1243 23.1
NGC 4387 12 25 41.7 +12 48 38 E -5.0 - 0.02 12.67 1.65 -18.61 472 18.0
NGC 4385 12 25 42.8 +00 34 22 SB(rs)0 -1.0 SF/AGN 0.03 12.83 1.04 -19.87 2127 34.7
NGC 4450 12 28 29.6 +17 05 06 SAab 2.0 AGN 0.05 11.24 1.61 -19.85 1954 16.5
NGC 4458 12 28 57.6 +13 14 31 E -5.0 - 0.02 12.61 1.56 -18.45 1307 16.3
NGC 4473 12 29 48.9 +13 25 46 E -5.0 - 0.03 10.75 1.68 -20.17 2244 15.3
NGC 4486 12 30 49.4 +12 23 28 E -4.0 - 0.02 9.44 1.75 -21.67 635 16.7
NGC 4536 12 34 27.0 +02 11 17 SABbc 4.0 SF 0.02 11.44 1.22 -19.36 1808 14.4
NGC 4550 12 35 30.6 +12 13 15 E -1.5 - 0.03 12.01 1.54 -19.01 381 16.0
NGC 4551 12 35 38.0 +12 15 50 E -5.0 - 0.03 12.44 1.70 -18.61 1172 16.2
NGC 4552 12 35 39.8 +12 33 23 E -5.0 - 0.04 10.81 1.81 -20.20 340 15.9
NGC 4559 12 35 57.6 +27 57 36 SABcd 6.0 SF 0.02 10.92 0.97 -19.14 807 10.3
NGC 4569 12 36 49.8 +13 09 47 SABab 2.0 AGN 0.04 11.15 1.43 -19.94 -235 16.5
NGC 4579 12 37 43.5 +11 49 05 SABb 3.0 AGN 0.03 10.82 1.60 -20.27 1517 16.5
NGC 4594 12 39 59.4 -11 37 23 SAa 1.0 - 0.06 9.38 1.80 -20.47 1024 9.3
NGC 4625 12 41 52.7 +41 16 26 SABm pec 9.0 SF 0.01 12.86 1.03 -16.96 599 9.2
NGC 4621 12 42 02.2 +11 38 49 E -5.0 - 0.04 10.09 1.61 -20.77 410 14.9
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Table 1 — Continued
Name J2000 Coordinates Morphology T-type BPT E(B − V ) g u− g Mg cz DL
Class (mag) (mag) (mag) (mag) (km s−1) (Mpc)
NGC 4631 12 42 07.8 +32 32 34 SBd 7.0 AGN 0.03 10.41 0.91 -19.00 606 7.6
NGC 4660 12 44 32.0 +11 11 26 E -5.0 - 0.03 11.68 1.61 -19.20 1083 15.0
NGC 4670 12 45 17.1 +27 07 31 SB(s)0/a - SF 0.01 12.81 0.53 -19.02 1078 23.2
NGC 4676 A 12 46 09.2 +30 43 55 Pec -2.0 AGN 0.01 13.96 1.34 -21.08 6620 101.9
NGC 4725 12 50 26.6 +25 30 03 SABab pec 2.0 - 0.02 11.00 1.65 -19.38 1206 11.9
NGC 4826 12 56 43.6 +21 40 59 SAab 2.0 SF/AGN 0.05 9.58 1.47 -19.79 408 7.5
NGC 4860 12 59 03.9 +28 07 25 E -5.0 - 0.02 14.19 1.84 -20.70 7980 95.1
NGC 4889 13 00 08.1 +27 58 37 E4 -4.0 - 0.01 12.64 1.77 -22.22 6495 93.8
IC 4051 13 00 51.5 +28 02 34 E -5.0 - 0.01 14.37 1.84 -21.06 8793 122.0
NGC 4926 13 01 53.7 +27 37 28 E -3.0 - 0.01 13.64 1.79 -21.59 7887 111.2
NGC 5033 13 13 27.5 +36 35 38 SAc 5.0 SF/AGN 0.02 11.21 1.40 -19.64 875 14.8
IC 0860 13 15 03.5 +24 37 08 Sa - AGN 0.01 14.05 1.57 -19.68 3355 55.6
UGC 08335 NW 13 15 30.7 +62 07 45 Pec - SF/AGN 0.02 14.82 1.15 -20.85 9227 136.1
UGC 08335 SE 13 15 35.1 +62 07 29 Pec - SF/AGN 0.02 14.95 1.02 -20.73 9317 137.3
NGC 5055 13 15 49.3 +42 01 46 SAbc 4.0 - 0.03 10.00 1.31 -19.46 484 7.8
IC 0883 13 20 35.3 +34 08 22 Pec 10.0 SF/AGN 0.01 14.37 1.26 -20.77 6980 106.9
NGC 5104 13 21 23.2 +00 20 33 Sa 1.0 SF/AGN 0.03 13.81 1.49 -20.92 5572 88.3
NGC 5194 13 29 52.7 +47 11 43 SABbc pec 4.0 SF/AGN 0.05 9.88 1.13 -19.53 449 7.6
NGC 5195 13 29 59.6 +47 15 58 SB0 pec 90.0 SF/AGN 0.05 10.74 1.53 -18.67 465 7.6
NGC 5256 13 38 17.4 +48 16 38 Pec 99.0 AGN 0.02 13.75 1.20 -21.74 8358 125.2
NGC 5257 13 39 52.9 +00 50 24 SAB(s)b 3.0 SF 0.03 13.11 0.88 -22.01 6800 105.8
NGC 5258 13 39 57.7 +00 49 51 SA(s)b 3.0 SF 0.03 13.09 1.18 -22.01 6740 104.9
UGC 08696 13 44 42.1 +55 53 13 Pec 99.0 AGN 0.01 14.67 1.16 -21.43 11324 165.9
Mrk 1490 14 19 43.3 +49 14 12 Sa - SF/AGN 0.02 15.27 1.50 -20.04 7669 115.5
NGC 5653 14 30 10.4 +31 12 56 (R’)SA(rs)b 3.0 SF 0.02 12.73 1.09 -21.11 3565 58.7
Mrk 0475 14 39 05.5 +36 48 21 Irr - SF 0.01 15.82 0.79 -14.43 569 11.2
NGC 5713 14 40 11.4 -00 17 20 SABbc pec 4.0 SF 0.04 11.76 1.06 -20.58 1899 29.4
UGC 09618 S 14 57 00.3 +24 36 24 Sc - SF/AGN 0.05 14.49 1.12 -21.39 10036 150.2
UGC 09618 14 57 00.3 +24 36 47 Pec - SF/AGN 0.05 13.85 1.24 -22.04 10096 151.0
UGC 09618 N 14 57 00.7 +24 37 03 Sb - SF 0.05 14.68 1.48 -21.22 10096 151.0
NGC 5866 15 06 29.5 +55 45 46 S0 -1.0 - 0.02 10.74 1.63 -20.21 672 15.4
CGCG 049-057 15 13 13.1 +07 13 32 Irr - SF/AGN 0.04 15.02 1.65 -18.99 3894 63.3
NGC 5953 15 34 32.4 +15 11 38 Sa 1.0 SF/AGN 0.04 12.49 1.25 -20.20 1977 34.6
IC 4553 15 34 57.2 +23 30 11 Pec - AGN 0.05 13.68 1.58 -20.97 5422 85.2
UGCA 410 15 37 04.2 +55 15 48 Irr - SF 0.02 15.12 0.67 -15.82 659 15.4
NGC 5992 15 44 21.5 +41 05 11 SBb - SF 0.02 14.01 0.98 -21.74 9496 141.3
NGC 6052 16 05 12.8 +20 32 32 Pec 5.0 SF 0.08 12.98 0.64 -21.39 4703 74.8
NGC 6090 16 11 40.9 +52 27 27 Pec - SF 0.02 14.11 0.74 -21.46 8777 130.2
NGC 6240 16 52 58.9 +02 24 05 Pec 90.0 AGN 0.10 13.07 1.39 -22.17 7339 111.9
IRAS 17208-0014 17 23 22.0 -00 17 01 Pec - SF 0.37 15.16 1.49 -21.20 12822 187.9
II Zw 096 20 57 24.1 +17 07 46 Pec - SF 0.10 13.92 0.65 -22.03 10815 154.5
NGC 7331 22 37 04.0 +34 24 57 SAb 3.0 SF/AGN 0.11 10.48 1.60 -20.33 816 14.5
UGC 12150 22 41 12.2 +34 14 57 SB0/a - SF/AGN 0.08 14.30 1.60 -20.50 6411 91.3
CGCG 453-062 23 04 56.6 +19 33 08 Sab - SF 0.10 14.02 1.51 -21.11 7519 106.0
IC 5298 23 16 00.7 +25 33 24 Pec - AGN 0.09 14.31 1.39 -20.99 8178 115.1
NGC 7585 23 18 01.3 -04 39 02 (R)SA(s)0 -1.0 - 0.08 11.86 1.65 -21.64 3505 50.1
NGC 7591 23 18 16.3 +06 35 09 SBbc 4.0 SF 0.12 13.26 1.22 -20.96 4943 69.9
NGC 7592 23 18 22.1 -04 24 58 Pec -0.7 SF/AGN 0.05 13.55 0.83 -21.51 7309 102.9
NGC 7673 23 27 41.2 +23 35 21 (R’)SAc 5.0 SF 0.05 12.89 0.63 -20.55 3415 48.9
NGC 7674 23 27 56.7 +08 46 44 SA(r)bc 4.0 - 0.07 13.24 1.08 -22.18 8658 121.4
NGC 7679 23 28 46.6 +03 30 41 SB0 -2.0 SF/AGN 0.08 12.79 0.91 -21.50 5122 72.3
Mrk 0930 23 31 58.6 +28 56 50 Pec - SF 0.15 14.65 0.46 -19.80 5482 77.5
NGC 7714 23 36 14.1 +02 09 18 SB(s)b 3.0 SF/AGN 0.08 12.44 0.64 -20.56 2786 39.9
NGC 7771 23 51 24.8 +20 06 42 SB(s)a 1.0 SF 0.09 12.25 1.39 -21.66 4284 60.5
Mrk 0331 23 51 26.7 +20 35 10 Sa - SF/AGN 0.09 13.83 1.37 -20.62 5542 77.9
Table 2
Photometric and Spectroscopic Apertures (complete table is available online)
Photometric Aperture Optical Akari Aperture Spitzer IRS SL Aperture Spitzer IRS LL Aperture
Name Size P.A. Spectrum Size P.A. Size P.A. Size P.A.
(arcsec.) (deg.) (arcsec.) (deg.) (arcsec.) (deg.) (arcsec.) (deg.)
Arp 256 N 40× 60 90 M06 - - 33.3× 18.5 154 40.6× 40.6 71
Arp 256 S 40× 40 90 M06 29.2× 60.0 246 25.9× 18.5 153 61.0× 25.4 69
NGC 0337 95× 55 70 M10 - - 53.7× 31.5 149 121.9× 71.1 65
CGCG 436-030 35× 40 90 M06 7.3× 60.0 248 3.6′′ Slit -28 10.6′′ Slit 67
NGC 0474 60 × 150 90 M06 - - - - - -
NGC 0520 140× 100 90 M06 29.2× 60.0 248 75.8× 57.4 -27 106.7× 96.5 -111
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Table 2 — Continued
Photometric Aperture Optical Akari Aperture Spitzer IRS SL Aperture Spitzer IRS LL Aperture
Name Size P.A. Spectrum Size P.A. Size P.A. Size P.A.
(arcsec.) (deg.) (arcsec.) (deg.) (arcsec.) (deg.) (arcsec.) (deg.)
NGC 0584 138 × 55 70 M10 - - 27.8× 18.5 148 40.6× 35.6 64
NGC 0628 346 × 55 70 M10 - - 48.1× 27.7 152 330.2× 50.8 68
NGC 0660 130× 120 90 M06 - - 3.6′′ Slit 151 10.6′′ Slit 248
III Zw 035 20× 35 90 M06 29.2× 60.0 69 20.0× 35.0 -26 50.8× 40.6 -110
NGC 0695 60× 45 90 M06 25.9× 60.0 249 3.6′′ Slit -24 10.6′′ Slit 71
NGC 0750 80× 30 90 M06 - - - - - -
NGC 0855 86× 55 70 M10 - - 24.0× 22.2 156 116.9× 45.7 73
NGC 1068 155× 180 90 M06 26.1× 5.0 251 57.3× 24.1 -31 106.7× 25.4 -115
Arp 118 95× 60 90 M06 - - 40.7× 24.1 -31 76.2× 25.4 -115
NGC 1144 50× 60 90 M06 - - 40.7× 24.1 -31 76.2× 25.4 -115
NGC 1275 75× 40 90 M06 29.2× 60.0 254 40.7× 18.5 -22 76.2× 25.4 -106
NGC 1614 80× 60 90 M06 7.3× 60.0 259 3.6′′ Slit -28 10.6′′ Slit 68
NGC 2388 60× 30 90 M06 7.3× 60.0 -82 38.9× 31.4 -174 81.3× 30.5 102
NGC 2403 657 × 56 127 M10 - - 129.5× 59.2 31 549.3× 50.8 127
NGC 2537 100 × 60 90 M06 - - 3.6′′ Slit 180 10.6′′ Slit 277
NGC 2623 90× 40 60 M06 7.3× 60.0 104 40.7× 40.7 11 61.0× 55.9 -73
IRAS 08572+3915 30× 20 90 M06 29.2× 60.0 -72 3.6′′ Slit 10 10.6′′ Slit 107
UGC 04881 60× 40 90 M06 29.2× 60.0 110 3.6′′ Slit 197 10.6′′ Slit 294
NGC 2798 84× 55 103 M10 - - 53.7× 31.4 23 106.7× 55.9 120
UGCA 166 20× 20 90 M06 - - 3.6′′ Slit 176 10.6′′ Slit 272
UGC 05101 50× 30 90 M06 29.2× 60.0 116 3.6′′ Slit 45 10.6′′ Slit 142
NGC 3049 72× 55 115 M10 - - 44.4× 24.1 15 101.6× 50.8 112
NGC 3079 100× 330 90 M06 - - 53.6× 24.0 -160 116.8× 25.4 116
UGCA 208 30× 20 90 M06 - - 3.6′′ Slit 40 10.6′′ Slit 137
NGC 3190 144 × 55 115 M10 - - 51.8× 31.5 19 203.2× 50.8 115
NGC 3198 180 × 55 120 M10 - - 48.1× 29.6 36 203.2× 55.9 133
NGC 3265 42× 55 120 M10 - - 51.8× 27.8 22 71.1× 50.8 119
Mrk 33 33× 55 110 M10 17.5× 3.0 -60 38.9× 27.7 42 38.9× 27.7 42
NGC 3310 90× 65 90 M10 - - 3.6′′ Slit 38 10.6′′ Slit 135
NGC 3351 245 × 55 115 M10 - - 53.7× 35.2 18 238.7× 55.9 114
NGC 3379 180× 120 90 K92 - - - - - -
UGCA 219 35× 30 90 M06 - - 3.6′′ Slit 41 10.6′′ Slit 137
NGC 3521 263 × 56 110 M10 - - 57.4× 35.2 18 254.0× 55.9 114
NGC 3627 200 × 55 115 M10 - - 53.7× 29.6 23 223.5× 55.9 119
IC 0691 40× 40 90 M06 - - 25.9× 7.4 51 71.1× 20.3 -33
NGC 3690 90× 60 90 M06 29.2× 60.0 -52 40.7× 31.4 57 111.8× 40.6 -27
NGC 3773 38× 55 115 M10 - - 24.0× 24.0 -159 35.6× 35.6 117
Mrk 1450 20× 15 90 M06 - - 3.6′′ Slit 197 10.6′′ Slit 294
UGC 06665 30× 60 90 M06 - - 3.6′′ Slit 197 10.6′′ Slit 294
NGC 3870 50× 40 90 M06 - - 29.6× 7.4 51 61.0× 20.3 -33
UM 461 25× 20 90 M06 - - 3.6′′ Slit 197 10.6′′ Slit 294
UGC 06850 36× 40 90 M06 - - 3.6′′ Slit 197 10.6′′ Slit 294
NGC 3938 177 × 56 133 M10 - - 49.9× 29.6 37 49.9× 29.6 37
NGC 4088 140× 300 135 M06 - - 48.1× 49.9 -149 127.0× 66.0 128
NGC 4125 190 × 56 90 M10 - - 24.0× 24.1 173 24.0× 24.1 173
NGC 4138 60 × 120 90 M06 - - 50.0× 51.8 -151 96.5× 55.9 125
NGC 4168 105 × 84 122 G04 - - - - - -
NGC 4194 125 × 30 165 M06 34.8× 60.0 -53 3.6′′ Slit 178 10.6′′ Slit 274
Haro 06 30× 20 90 M06 - - 9.2× 7.4 22 35.6× 20.3 -62
NGC 4254 177 × 55 120 M10 - - 49.9× 35.2 19 208.3× 50.8 115
NGC 4321 245 × 56 121 M10 - - 53.6× 31.5 25 254.0× 55.9 121
NGC 4365 209× 148 45 G04 - - - - - -
NGC 4387 110 × 49 140 G04 - - - - - -
NGC 4385 100 × 60 90 M06 - - 3.6′′ Slit 196 10.6′′ Slit 293
NGC 4450 173 × 55 120 M10 - - 48.1× 29.6 31 48.1× 29.6 31
NGC 4458 108 × 91 11 G04 - - - - - -
NGC 4473 242× 120 90 G04 - - - - - -
NGC 4486 300× 300 90 G04 - - - - - -
NGC 4536 250 × 55 115 M10 - - 48.1× 31.5 22 254.0× 55.9 118
NGC 4550 237 × 52 0 G04 - - - - - -
NGC 4551 120 × 96 34 G04 - - - - - -
NGC 4552 169 × 55 120 M10 - - 44.4× 29.6 19 121.9× 40.6 116
NGC 4559 354 × 55 135 M10 - - 49.9× 31.4 41 264.2× 50.8 137
NGC 4569 172 × 55 120 M10 - - 50.0× 31.5 26 127.0× 55.9 122
NGC 4579 194 × 55 120 M10 - - 55.5× 33.3 20 254.0× 55.9 116
NGC 4594 287 × 55 113 M10 - - 51.8× 35.2 18 218.4× 55.9 114
NGC 4625 72× 56 143 M10 - - 37.0× 29.6 46 37.0× 29.6 46
NGC 4621 460× 247 165 G04 - - - - - -
NGC 4631 512 × 56 101 M10 - - 49.9× 35.1 4 218.4× 55.9 101
NGC 4660 113 × 74 88 G04 - - - - - -
NGC 4670 80× 40 90 M06 - - 22.2× 18.5 -165 55.9× 20.3 -42
NGC 4676 A 40 × 155 90 M06 - - 38.9× 29.6 -173 35.6× 40.6 103
NGC 4725 292 × 55 120 M10 - - 27.7× 18.5 31 162.6× 50.8 128
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Table 2 — Continued
Photometric Aperture Optical Akari Aperture Spitzer IRS SL Aperture Spitzer IRS LL Aperture
Name Size P.A. Spectrum Size P.A. Size P.A. Size P.A.
(arcsec.) (deg.) (arcsec.) (deg.) (arcsec.) (deg.) (arcsec.) (deg.)
NGC 4826 330 × 55 120 M10 - - 29.6× 31.5 30 29.6× 31.5 30
NGC 4860 38× 46 38 G04 - - - - - -
NGC 4889 60× 60 90 K92 - - - - - -
IC 4051 55× 40 75 G04 - - - - - -
NGC 4926 72× 59 63 G04 - - - - - -
NGC 5033 354 × 56 150 M10 - - 51.8× 35.1 53 259.1× 55.9 150
IC 0860 30× 40 90 M06 7.3× 60.0 115 3.6′′ Slit 180 10.6′′ Slit 277
UGC 08335 NW 50× 45 90 M06 29.2× 60.0 -39 24.0× 24.1 -136 30.5× 30.5 156
UGC 08335 SE 35× 50 90 M06 7.3× 60.0 141 24.1× 24.1 -136 35.6× 35.6 156
NGC 5055 416 × 56 120 M10 - - 50.0× 31.5 23 376.0× 50.8 119
IC 0883 90× 20 130 M06 7.3× 60.0 118 3.6′′ Slit 189 10.6′′ Slit 285
NGC 5104 40× 60 90 M06 7.3× 60.0 -67 3.6′′ Slit 191 10.6′′ Slit 287
NGC 5194 370 × 56 158 M10 - - 51.8× 35.2 62 391.2× 55.9 158
NGC 5195 190 × 56 118 M10 - - 53.7× 35.2 25 198.2× 55.9 121
NGC 5256 50× 30 90 M06 7.3× 60.0 126 40.7× 22.2 -160 61.0× 25.4 116
NGC 5257 70× 90 90 M06 - - 37.0× 37.0 19 45.7× 40.6 -65
NGC 5258 80× 90 90 M06 - - 46.3× 29.6 17 40.6× 40.6 -66
UGC 08696 15× 85 90 M06 7.3× 60.0 -44 3.6′′ Slit 91 10.6′′ Slit 188
Mrk 1490 40× 20 90 M06 7.3× 60.0 128 3.6′′ Slit 206 10.6′′ Slit 302
NGC 5653 80× 30 90 M06 - - 48.1× 35.1 30 76.2× 35.6 -54
Mrk 0475 30× 20 90 M06 - - 3.6′′ Slit 63 10.6′′ Slit 294
NGC 5713 90× 55 113 M10 - - 46.2× 35.2 19 137.2× 50.8 115
UGC 09618 S 30× 47 90 M06 - - 30.0× 47.0 177 30.0× 47.0 94
UGC 09618 30 × 110 90 M06 7.3× 60.0 111 75.8× 31.4 177 45.7× 81.3 94
UGC 09618 N 30× 50 90 M06 7.3× 60.0 111 30.0× 50.0 177 30.0× 50.0 94
NGC 5866 154 × 55 120 M10 - - 35.2× 33.3 30 172.8× 50.8 126
CGCG 049-057 35× 30 90 M06 7.3× 60.0 107 29.6× 16.7 24 45.7× 30.5 -60
NGC 5953 60× 75 90 M06 21.9× 5.0 -73 29.6× 20.4 -167 61.0× 25.4 109
IC 4553 80× 36 90 M06 - - 3.6′′ Slit 9 10.6′′ Slit 105
UGCA 410 25× 15 90 M06 - - 3.6′′ Slit 166 10.6′′ Slit 262
NGC 5992 40× 40 90 M06 21.9× 60.0 115 3.6′′ Slit 177 10.6′′ Slit 273
NGC 6052 50× 60 90 M06 29.2× 5.0 104 35.2× 22.2 33 55.9× 25.4 -50
NGC 6090 45× 20 90 M06 7.3× 60.0 125 3.6′′ Slit 25 10.6′′ Slit 121
NGC 6240 50× 80 90 M06 29.2× 60.0 -79 66.6× 57.4 15 106.7× 76.2 -69
IRAS 17208-0014 25× 25 90 M06 29.2× 60.0 -86 3.6′′ Slit 171 10.6′′ Slit 268
II Zw 096 50× 40 90 M06 29.2× 60.0 250 38.8× 38.9 -12 81.3× 45.7 -98
NGC 7331 200 × 55 90 M10 - - 48.1× 16.6 149 182.9× 55.9 65
UGC 12150 55× 40 90 M06 7.3× 60.0 61 3.6′′ Slit -21 10.6′′ Slit 181
CGCG 453-062 50× 30 90 M06 7.3× 60.0 244 3.6′′ Slit -26 10.6′′ Slit 70
IC 5298 40× 30 90 M06 7.3× 60.0 243 3.6′′ Slit -20 10.6′′ Slit 75
NGC 7585 130 × 60 90 M06 - - - - - -
NGC 7591 80× 75 90 M06 29.2× 60.0 66 38.9× 24.0 -28 91.4× 30.5 -111
NGC 7592 60× 58 90 M06 29.2× 60.0 67 35.1× 35.2 -29 61.0× 45.7 -113
NGC 7673 70× 40 90 M06 - - 40.7× 20.4 -27 86.4× 25.4 -111
NGC 7674 60× 60 90 M06 7.3× 60.0 246 31.5× 20.3 -27 61.0× 25.4 -111
NGC 7679 80× 30 90 M06 29.2× 60.0 62 3.6′′ Slit -28 10.6′′ Slit 67
Mrk 0930 25× 15 90 M06 - - 3.6′′ Slit -35 10.6′′ Slit 60
NGC 7714 60× 60 90 M06 17.5× 5.0 246 3.6′′ Slit -30 10.6′′ Slit 65
NGC 7771 130 × 50 90 M06 29.2× 60.0 65 51.8× 27.8 -23 116.8× 35.6 -107
Mrk 0331 40× 40 90 M06 7.3× 60.0 64 3.6′′ Slit -21 10.6′′ Slit 75
Table 3
AB magnitudes for the sample without dust extinction corrections (complete
table is available online)
Name FUV UVW2 UVM2 NUV UVW1 U u g V
r i z J H KS W1 [3.6] [4.5]
W2 [5.8] [8.0] W3 PUI Blue W4 W4′ PUI Red [24]
Arp 256 N 16.26 ± 0.10 - - 15.91± 0.10 - - 15.31 ± 0.05 14.43± 0.05 -
14.03 ± 0.05 13.77± 0.05 13.62 ± 0.05 13.33± 0.05 13.28 ± 0.05 13.34± 0.05 13.83 ± 0.10 13.85± 0.10 14.22 ± 0.10
14.34 ± 0.10 13.12± 0.10 11.98 ± 0.10 12.06± 0.10 - 10.99± 0.10 11.25 ± 0.10 - 11.23 ± 0.10
Arp 256 S 16.37 ± 0.10 - - 16.00± 0.10 - - 15.26 ± 0.05 14.48± 0.05 -
14.05 ± 0.05 13.80± 0.05 13.58 ± 0.05 13.25± 0.05 13.03 ± 0.05 13.15± 0.05 13.28 ± 0.10 13.16± 0.10 13.40 ± 0.10
13.49 ± 0.10 11.92± 0.10 - 10.53± 0.10 - 8.95 ± 0.10 9.12± 0.10 - 8.90± 0.10
NGC 0337 15.32 ± 0.10 14.77± 0.10 14.95 ± 0.10 14.63± 0.10 14.31 ± 0.10 - 13.37 ± 0.05 12.36± 0.05 -
11.88 ± 0.05 11.65± 0.05 11.51 ± 0.05 11.27± 0.05 11.12 ± 0.05 11.34± 0.05 11.89 ± 0.10 11.85± 0.10 12.24 ± 0.10
12.36 ± 0.10 11.24± 0.10 10.31 ± 0.10 10.46± 0.10 10.31 ± 0.10 9.63 ± 0.10 9.79± 0.10 - 9.55± 0.10
20 Brown et al.
Table 3 — Continued
Name FUV UVW2 UVM2 NUV UVW1 U u g V
r i z J H KS W1 [3.6] [4.5]
W2 [5.8] [8.0] W3 PUI Blue W4 W4′ PUI Red [24]
CGCG 436-030 17.48 ± 0.10 - - 16.98± 0.10 - - 15.85 ± 0.05 14.79± 0.05 -
14.34 ± 0.05 14.03± 0.05 13.87 ± 0.05 13.46± 0.05 13.15 ± 0.05 13.17± 0.07 13.39 ± 0.10 13.21± 0.10 12.94 ± 0.10
12.96 ± 0.10 11.74± 0.10 10.62 ± 0.10 10.54± 0.10 - 8.79 ± 0.10 8.99± 0.10 - 8.70± 0.10
NGC 0474 19.16 ± 0.12 - - 17.14± 0.10 - - 14.05 ± 0.05 12.41± 0.05 -
11.66 ± 0.05 11.25± 0.05 10.99 ± 0.05 10.67± 0.05 10.59 ± 0.05 10.74± 0.05 11.44 ± 0.10 11.52± 0.10 12.02 ± 0.10
12.12 ± 0.10 12.30± 0.10 12.91 ± 0.10 13.32± 0.10 - 14.08± 0.10 14.15 ± 0.10 - -
NGC 0520 16.37 ± 0.10 15.58± 0.10 - 15.53± 0.10 - 13.60± 0.10 13.52 ± 0.05 12.12± 0.05 -
11.46 ± 0.05 11.07± 0.05 10.83 ± 0.05 10.43± 0.05 10.16 ± 0.05 10.30± 0.05 10.90 ± 0.10 10.87± 0.10 11.15 ± 0.10
11.26 ± 0.10 10.06± 0.10 9.03± 0.10 9.23 ± 0.10 - 8.07 ± 0.10 8.29± 0.10 - 7.95± 0.10
NGC 0584 18.47 ± 0.10 - - 16.61± 0.10 - - 13.08 ± 0.05 11.35± 0.05 -
10.56 ± 0.05 10.14± 0.05 9.86± 0.05 9.44 ± 0.05 9.21± 0.05 9.46 ± 0.05 10.24 ± 0.10 10.30± 0.10 10.83 ± 0.10
10.93 ± 0.10 11.21± 0.10 11.75 ± 0.10 12.03± 0.10 - 12.55± 0.18 12.63 ± 0.10 - 12.63 ± 0.10
NGC 0628 14.63 ± 0.10 14.16± 0.10 14.22 ± 0.10 14.11± 0.10 13.64 ± 0.10 12.64± 0.10 12.57 ± 0.05 11.30± 0.05 10.89 ± 0.10
10.66 ± 0.05 10.29± 0.05 10.09 ± 0.05 9.78 ± 0.05 9.63± 0.05 9.86 ± 0.05 10.47 ± 0.10 10.56± 0.10 11.00 ± 0.10
11.02 ± 0.10 10.40± 0.10 9.53± 0.10 9.54 ± 0.10 - 9.33 ± 0.10 9.46± 0.10 - 9.41± 0.10
NGC 0660 16.52 ± 0.10 - - 16.09± 0.10 - - 13.83 ± 0.05 12.25± 0.05 -
11.24 ± 0.05 10.64± 0.05 10.20 ± 0.05 9.53 ± 0.05 9.17± 0.05 9.24 ± 0.05 9.68± 0.10 9.73± 0.10 10.00 ± 0.10
9.76± 0.10 8.86± 0.10 - 7.96 ± 0.10 - 6.93 ± 0.10 7.12± 0.10 - 6.84± 0.10
III Zw 035 19.65 ± 0.10 - - 18.72± 0.10 - - 16.90 ± 0.05 15.48± 0.05 -
14.77 ± 0.05 14.39± 0.05 14.13 ± 0.05 13.69± 0.05 13.45 ± 0.05 13.45± 0.05 14.07 ± 0.10 13.99± 0.10 14.06 ± 0.10
14.15 ± 0.10 13.10± 0.10 11.92 ± 0.10 11.75± 0.10 - 9.39 ± 0.10 9.66± 0.10 9.64± 0.10 9.22± 0.10
NGC 0695 17.59 ± 0.10 - - 16.70± 0.10 - - 15.04 ± 0.05 13.90± 0.12 -
13.27 ± 0.05 12.90± 0.05 12.67 ± 0.05 12.23± 0.05 11.98 ± 0.05 12.04± 0.05 12.37 ± 0.10 12.27± 0.10 12.53 ± 0.10
12.65 ± 0.10 11.16± 0.10 9.84± 0.10 10.00± 0.10 - 9.31 ± 0.10 9.48± 0.10 - 9.27± 0.10
NGC 0750 19.32 ± 0.11 - - 18.39± 0.10 - - 14.94 ± 0.05 13.10± 0.05 -
12.23 ± 0.05 11.76± 0.05 11.46 ± 0.05 11.03± 0.05 10.78 ± 0.05 10.99± 0.05 11.76 ± 0.10 11.81± 0.10 12.32 ± 0.10
12.43 ± 0.10 - - 13.69± 0.10 - 15.00± 1.55 15.05 ± 0.10 - -
NGC 0855 16.58 ± 0.10 - - 15.97± 0.10 - - 14.29 ± 0.05 13.14± 0.05 -
12.53 ± 0.05 12.22± 0.05 12.02 ± 0.05 11.80± 0.05 11.64 ± 0.05 11.86± 0.05 12.55 ± 0.10 12.62± 0.10 13.04 ± 0.10
13.14 ± 0.10 12.81± 0.10 12.31 ± 0.10 12.43± 0.10 - 11.61± 0.10 11.81 ± 0.10 - 11.67 ± 0.10
NGC 1068 13.00 ± 0.10 - - 12.29± 0.10 - - 10.82 ± 0.05 9.60± 0.05 -
8.95± 0.05 8.62± 0.05 8.36± 0.05 7.89 ± 0.05 7.65± 0.05 7.64 ± 0.05 8.13± 0.10 - -
7.71± 0.10 - - - - 4.53 ± 0.10 - - -
Arp 118 17.14 ± 0.10 16.49± 0.10 16.59 ± 0.10 16.49± 0.10 15.94 ± 0.10 14.51± 0.10 14.59 ± 0.05 13.07± 0.05 -
12.26 ± 0.05 11.82± 0.05 11.52 ± 0.05 11.03± 0.05 10.77 ± 0.05 10.93± 0.05 11.54 ± 0.10 11.55± 0.10 11.84 ± 0.10
11.85 ± 0.10 11.22± 0.10 10.22 ± 0.10 10.29± 0.10 - 9.61 ± 0.10 9.77± 0.10 - 9.50± 0.10
NGC 1144 17.25 ± 0.10 16.64± 0.10 16.73 ± 0.10 16.63± 0.10 16.15 ± 0.10 14.92± 0.10 14.96 ± 0.05 13.58± 0.05 -
12.80 ± 0.05 12.36± 0.05 12.07 ± 0.05 11.56± 0.05 11.27 ± 0.05 11.40± 0.05 11.89 ± 0.10 11.90± 0.10 12.12 ± 0.10
12.09 ± 0.10 11.27± 0.10 10.23 ± 0.10 10.31± 0.10 - 9.59 ± 0.10 9.75± 0.10 - 9.50± 0.10
NGC 1275 16.21 ± 0.10 - - 15.56± 0.10 - - 14.13 ± 0.07 12.77± 0.08 -
12.02 ± 0.06 11.66± 0.05 11.36 ± 0.05 10.90± 0.05 10.62 ± 0.05 10.73± 0.05 11.14 ± 0.10 11.22± 0.10 11.28 ± 0.10
11.15 ± 0.10 10.83± 0.10 10.28 ± 0.10 9.12 ± 0.10 - 7.69 ± 0.10 7.80± 0.10 - 7.71± 0.10
NGC 1614 - 15.89± 0.10 16.00 ± 0.10 - 15.46 ± 0.10 - 14.50 ± 0.05 13.32± 0.05 -
12.65 ± 0.05 12.34± 0.05 12.04 ± 0.05 11.51± 0.05 11.24 ± 0.05 11.28± 0.05 11.57 ± 0.10 11.46± 0.10 11.68 ± 0.10
11.75 ± 0.10 10.25± 0.10 - 8.69 ± 0.10 - 6.90 ± 0.10 7.06± 0.10 - 6.98± 0.10
NGC 2388 20.18 ± 0.13 - - 18.70± 0.10 - - 15.95 ± 0.16 14.15± 0.15 -
13.18 ± 0.09 12.67± 0.07 12.33 ± 0.05 11.71± 0.05 11.39 ± 0.05 11.44± 0.05 11.97 ± 0.10 11.92± 0.10 12.20 ± 0.10
12.28 ± 0.10 10.99± 0.10 - 9.83 ± 0.10 - 8.43 ± 0.10 8.60± 0.10 - 8.33± 0.10
NGC 2403 12.54 ± 0.10 - - 12.17± 0.10 - - 11.03 ± 0.05 10.04± 0.05 -
9.56± 0.05 9.27± 0.05 9.16± 0.05 8.96 ± 0.05 8.85± 0.05 9.12 ± 0.05 9.62± 0.10 9.71± 0.10 10.12 ± 0.10
10.16 ± 0.10 9.39± 0.10 8.61± 0.10 8.67 ± 0.10 - 8.38 ± 0.10 8.51± 0.10 - 8.40± 0.10
NGC 2537 14.51 ± 0.10 - - 14.24± 0.10 - - 13.21 ± 0.05 12.22± 0.05 -
11.73 ± 0.05 11.48± 0.05 11.32 ± 0.05 11.07± 0.05 10.92 ± 0.05 11.16± 0.05 11.85 ± 0.10 11.92± 0.10 12.35 ± 0.10
12.45 ± 0.10 11.88± 0.10 11.15 ± 0.10 11.21± 0.10 - 10.37± 0.10 10.52 ± 0.10 - 10.30 ± 0.10
NGC 2623 17.52 ± 0.10 - - 16.79± 0.10 - - 15.33 ± 0.05 13.94± 0.05 -
13.40 ± 0.05 13.08± 0.05 12.88 ± 0.05 12.56± 0.05 12.26 ± 0.05 12.31± 0.05 12.91 ± 0.10 12.78± 0.10 12.85 ± 0.10
12.92 ± 0.10 11.89± 0.10 10.77 ± 0.10 10.65± 0.10 - 8.78 ± 0.10 9.02± 0.10 - 8.54± 0.10
IRAS 08572+3915 19.16 ± 0.10 18.84± 0.10 - 18.60± 0.10 - - 17.69 ± 0.05 16.50± 0.05 -
16.08 ± 0.05 15.79± 0.05 15.60 ± 0.06 15.20± 0.17 14.97 ± 0.15 14.80± 0.14 12.95 ± 0.10 12.30± 0.10 11.22 ± 0.10
11.29 ± 0.10 10.38± 0.10 - 10.12± 0.10 - 8.63 ± 0.10 8.86± 0.10 - 8.50± 0.10
UGC 04881 18.17 ± 0.10 - - 17.28± 0.10 - - 15.76 ± 0.05 14.38± 0.05 -
13.76 ± 0.05 13.39± 0.05 13.15 ± 0.05 12.70± 0.05 12.53 ± 0.05 12.52± 0.05 13.13 ± 0.10 13.06± 0.10 13.31 ± 0.10
13.41 ± 0.10 12.44± 0.10 11.11 ± 0.10 11.14± 0.10 - 9.94 ± 0.10 10.16 ± 0.10 - 9.81± 0.10
NGC 2798 16.75 ± 0.10 15.92± 0.10 15.82 ± 0.10 15.90± 0.10 15.00 ± 0.10 - 14.21 ± 0.05 12.92± 0.05 -
12.19 ± 0.05 11.85± 0.05 11.59 ± 0.05 11.12± 0.05 10.86 ± 0.05 10.97± 0.05 11.47 ± 0.10 11.43± 0.10 11.75 ± 0.10
11.83 ± 0.10 10.61± 0.10 9.47± 0.10 9.41 ± 0.10 - 7.94 ± 0.10 8.12± 0.10 - 7.88± 0.10
UGCA 166 16.21 ± 0.10 15.91± 0.10 16.15 ± 0.10 16.26± 0.10 16.08 ± 0.10 - 16.30 ± 0.05 16.06± 0.05 -
16.03 ± 0.05 16.69± 0.05 16.68 ± 0.10 16.65± 0.34 17.87 ± 2.04 - 17.74 ± 0.13 17.55± 0.13 17.59 ± 0.16
17.81 ± 0.15 17.43± 0.36 17.12 ± 0.19 16.44± 0.17 15.54 ± 0.10 14.54± 0.16 14.66 ± 0.10 14.83± 0.10 14.33 ± 0.10
UGC 05101 19.81 ± 0.10 18.99± 0.16 18.85 ± 0.10 18.59± 0.10 - - 16.62 ± 0.06 15.03± 0.05 -
14.40 ± 0.05 14.00± 0.05 13.74 ± 0.05 13.22± 0.05 12.81 ± 0.05 12.52± 0.05 12.65 ± 0.10 12.34± 0.10 11.65 ± 0.10
11.67 ± 0.10 11.37± 0.10 10.81 ± 0.10 10.77± 0.10 - 9.29 ± 0.10 9.49± 0.10 - 9.16± 0.10
NGC 3049 15.96 ± 0.10 - - 15.41± 0.10 - - 14.45 ± 0.05 13.53± 0.05 -
12.94 ± 0.05 12.69± 0.05 12.51 ± 0.05 12.26± 0.05 12.07 ± 0.05 12.25± 0.05 12.89 ± 0.10 12.89± 0.10 13.28 ± 0.10
13.42 ± 0.10 12.37± 0.10 11.38 ± 0.10 11.33± 0.10 - 9.90 ± 0.10 10.05 ± 0.10 - 9.87± 0.10
AN ATLAS OF GALAXY SEDS 21
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Name FUV UVW2 UVM2 NUV UVW1 U u g V
r i z J H KS W1 [3.6] [4.5]
W2 [5.8] [8.0] W3 PUI Blue W4 W4′ PUI Red [24]
NGC 3079 14.08 ± 0.10 13.66± 0.10 13.68 ± 0.10 13.65± 0.10 - - 12.24 ± 0.05 11.07± 0.05 -
10.47 ± 0.05 10.07± 0.05 9.82± 0.05 9.34 ± 0.05 9.01± 0.05 9.10 ± 0.05 9.62± 0.10 9.61± 0.10 9.95± 0.10
10.03 ± 0.10 8.83± 0.10 7.95± 0.10 8.15 ± 0.10 - 7.76 ± 0.10 7.94± 0.10 - 7.70± 0.10
UGCA 208 16.74 ± 0.10 - - 16.49± 0.10 - - 15.82 ± 0.05 15.09± 0.05 -
14.74 ± 0.05 14.63± 0.05 14.49 ± 0.05 14.24± 0.05 14.20 ± 0.08 14.58± 0.12 15.09 ± 0.10 15.01± 0.10 15.42 ± 0.10
15.61 ± 0.10 14.65± 0.10 13.75 ± 0.10 13.70± 0.10 - 12.29± 0.10 12.44 ± 0.10 12.54± 0.10 12.28 ± 0.10
NGC 3190 17.92 ± 0.10 - - 16.34± 0.10 - - 13.29 ± 0.05 11.62± 0.05 -
10.80 ± 0.05 10.34± 0.05 10.02 ± 0.05 9.54 ± 0.05 9.27± 0.05 9.44 ± 0.05 10.17 ± 0.10 10.19± 0.10 10.69 ± 0.10
10.78 ± 0.10 10.70± 0.10 10.30 ± 0.10 10.28± 0.10 - 10.39± 0.10 10.49 ± 0.10 - 10.38 ± 0.10
NGC 3198 15.19 ± 0.10 - - 14.76± 0.10 - - 13.45 ± 0.05 12.22± 0.05 -
11.62 ± 0.05 11.28± 0.05 11.07 ± 0.05 10.78± 0.05 10.56 ± 0.05 10.76± 0.05 11.44 ± 0.10 11.50± 0.10 11.92 ± 0.10
11.98 ± 0.10 11.39± 0.10 10.48 ± 0.10 10.35± 0.10 - 9.56 ± 0.10 9.73± 0.10 - 9.53± 0.10
NGC 3265 17.25 ± 0.10 - - 16.61± 0.10 - - 15.11 ± 0.05 13.85± 0.05 -
13.17 ± 0.05 12.82± 0.05 12.61 ± 0.05 12.29± 0.05 12.08 ± 0.05 12.30± 0.05 12.92 ± 0.10 12.93± 0.10 13.34 ± 0.10
13.48 ± 0.10 12.46± 0.10 11.44 ± 0.10 11.47± 0.10 - 10.30± 0.10 10.47 ± 0.10 - 10.25 ± 0.10
Mrk 33 15.05 ± 0.10 - - 14.72± 0.10 - - 14.05 ± 0.05 13.36± 0.05 -
12.95 ± 0.05 12.85± 0.05 12.70 ± 0.05 12.45± 0.05 12.29 ± 0.05 12.50± 0.05 13.07 ± 0.10 13.03± 0.10 13.35 ± 0.10
13.47 ± 0.10 12.19± 0.10 11.14 ± 0.10 10.82± 0.10 - 9.09 ± 0.10 9.23± 0.10 - 9.06± 0.10
NGC 3310 12.67 ± 0.10 - - 12.35± 0.10 - - 11.69 ± 0.05 11.13± 0.05 -
10.86 ± 0.05 10.80± 0.05 10.68 ± 0.05 10.45± 0.05 10.30 ± 0.05 10.54± 0.05 10.93 ± 0.10 10.89± 0.10 11.24 ± 0.10
11.31 ± 0.10 9.84± 0.10 8.82± 0.10 8.77 ± 0.10 - 7.29 ± 0.10 7.47± 0.10 - 7.26± 0.10
NGC 3351 14.92 ± 0.10 13.96± 0.10 13.94 ± 0.10 14.00± 0.10 - - 12.45 ± 0.05 11.03± 0.05 -
10.29 ± 0.05 9.88± 0.05 9.62± 0.05 9.20 ± 0.05 8.99± 0.05 9.18 ± 0.05 9.91± 0.10 9.96± 0.10 10.43 ± 0.10
10.52 ± 0.10 10.06± 0.10 9.36± 0.10 9.30 ± 0.10 9.11± 0.10 8.21 ± 0.10 8.37± 0.10 - 8.17± 0.10
NGC 3379 16.65 ± 0.10 - - 15.30± 0.10 - - 11.95 ± 0.05 10.19± 0.05 -
9.40± 0.05 8.96± 0.05 8.71± 0.05 8.25 ± 0.05 8.05± 0.05 8.29 ± 0.05 9.09± 0.10 9.19± 0.10 9.71± 0.10
9.79± 0.10 10.14± 0.10 10.70 ± 0.10 10.96± 0.10 - 11.65± 0.10 11.66 ± 0.10 - 11.94 ± 0.10
UGCA 219 15.21 ± 0.10 - - 15.21± 0.10 - - 15.16 ± 0.05 14.78± 0.05 -
14.79 ± 0.05 14.85± 0.05 14.82 ± 0.05 14.50± 0.10 14.18 ± 0.40 14.95± 0.41 15.71 ± 0.10 15.57± 0.10 15.83 ± 0.10
16.10 ± 0.10 15.84± 0.10 15.36 ± 0.10 14.58± 0.10 - 12.70± 0.10 12.86 ± 0.10 12.82± 0.10 12.65 ± 0.10
NGC 3521 15.09 ± 0.10 - - 14.14± 0.10 - - 11.91 ± 0.05 10.38± 0.05 -
9.65± 0.05 9.23± 0.05 8.91± 0.05 8.42 ± 0.05 8.18± 0.05 8.36 ± 0.05 9.02± 0.10 9.05± 0.10 9.50± 0.10
9.59± 0.10 8.89± 0.10 8.06± 0.10 8.12 ± 0.10 8.24± 0.10 7.98 ± 0.10 8.10± 0.10 - 8.01± 0.10
NGC 3627 14.19 ± 0.10 - - 13.44± 0.10 - - 11.73 ± 0.05 10.33± 0.05 -
9.63± 0.05 9.25± 0.05 9.01± 0.05 8.60 ± 0.05 8.37± 0.05 8.56 ± 0.05 9.24± 0.10 9.26± 0.10 9.72± 0.10
9.81± 0.10 9.13± 0.10 8.30± 0.10 8.30 ± 0.10 - 7.82 ± 0.10 7.96± 0.10 - 7.95± 0.10
IC 0691 16.39 ± 0.10 - - 15.99± 0.10 - - 14.94 ± 0.05 14.13± 0.05 -
13.56 ± 0.05 13.37± 0.05 13.16 ± 0.05 12.79± 0.05 12.59 ± 0.05 12.66± 0.05 12.88 ± 0.10 12.79± 0.10 12.86 ± 0.10
12.96 ± 0.10 12.03± 0.10 11.10 ± 0.10 10.92± 0.10 - 9.66 ± 0.10 9.80± 0.10 - 9.65± 0.10
NGC 3690 14.11 ± 0.10 - 13.46 ± 0.10 13.71± 0.10 - - 12.83 ± 0.05 12.07± 0.05 -
11.49 ± 0.05 11.29± 0.05 11.06 ± 0.05 10.65± 0.05 10.35 ± 0.05 10.38± 0.05 9.97± 0.10 - -
9.46± 0.10 8.87± 0.10 - 7.49 ± 0.10 - 5.71 ± 0.10 5.90± 0.10 - 5.78± 0.10
NGC 3773 15.17 ± 0.10 - - 14.94± 0.10 - - 14.32 ± 0.05 13.60± 0.05 -
13.16 ± 0.05 12.99± 0.05 12.87 ± 0.05 12.66± 0.05 12.63 ± 0.05 12.77± 0.05 13.41 ± 0.10 13.40± 0.10 13.80 ± 0.10
13.94 ± 0.10 13.10± 0.10 12.26 ± 0.10 12.31± 0.10 - 11.14± 0.10 11.30 ± 0.10 - 11.04 ± 0.10
Mrk 1450 - 16.51± 0.10 16.55 ± 0.10 - 16.23 ± 0.10 - 16.09 ± 0.05 15.38± 0.05 15.56 ± 0.10
15.38 ± 0.05 15.61± 0.05 15.51 ± 0.05 15.45± 0.07 15.51 ± 0.17 16.02± 0.23 16.33 ± 0.10 16.29± 0.10 16.42 ± 0.10
16.73 ± 0.10 16.33± 0.10 15.58 ± 0.10 14.19± 0.10 - 12.03± 0.10 12.19 ± 0.10 12.27± 0.10 12.05 ± 0.10
UGC 06665 15.64 ± 0.10 - - 15.25± 0.10 - - 14.63 ± 0.05 13.99± 0.05 -
13.65 ± 0.05 13.53± 0.05 13.37 ± 0.05 13.11± 0.05 13.01 ± 0.05 13.14± 0.05 13.51 ± 0.10 13.38± 0.10 13.64 ± 0.10
13.78 ± 0.10 12.58± 0.10 11.60 ± 0.10 11.26± 0.10 - 9.43 ± 0.10 9.60± 0.10 - 9.37± 0.10
NGC 3870 15.28 ± 0.10 - - 15.01± 0.10 - - 14.26 ± 0.05 13.42± 0.05 -
13.03 ± 0.05 12.84± 0.05 12.73 ± 0.05 12.56± 0.05 12.48 ± 0.05 12.73± 0.05 13.28 ± 0.10 13.29± 0.10 13.70 ± 0.10
13.85 ± 0.10 12.98± 0.10 12.15 ± 0.10 12.31± 0.10 - 11.45± 0.10 11.67 ± 0.10 - 11.41 ± 0.10
UM 461 17.32 ± 0.10 - - 17.10± 0.10 - - 16.69 ± 0.05 15.81± 0.05 -
15.88 ± 0.05 16.11± 0.05 16.05 ± 0.06 16.15± 0.36 15.55 ± 0.43 15.80± 0.44 16.94 ± 0.10 16.94± 0.10 16.97 ± 0.10
17.20 ± 0.12 16.61± 0.15 16.00 ± 0.10 14.41± 0.10 13.49 ± 0.10 12.58± 0.10 12.71 ± 0.10 12.86± 0.10 12.60 ± 0.10
UGC 06850 15.29 ± 0.10 - - 15.16± 0.10 - - 14.82 ± 0.05 14.31± 0.05 -
14.25 ± 0.05 14.38± 0.05 14.35 ± 0.05 14.28± 0.13 14.19 ± 0.17 14.49± 0.18 15.08 ± 0.10 15.08± 0.10 15.18 ± 0.10
15.39 ± 0.10 14.88± 0.10 14.32 ± 0.10 13.27± 0.10 - 11.18± 0.10 11.34 ± 0.10 11.50± 0.10 11.18 ± 0.10
NGC 3938 14.44 ± 0.10 - - 13.94± 0.10 - - 12.84 ± 0.05 11.66± 0.05 -
11.09 ± 0.05 10.78± 0.05 10.61 ± 0.05 10.28± 0.05 10.16 ± 0.05 10.34± 0.05 10.99 ± 0.10 11.01± 0.10 11.45 ± 0.10
11.55 ± 0.10 10.73± 0.10 9.83± 0.10 9.88 ± 0.10 - 9.66 ± 0.10 9.77± 0.10 - 9.67± 0.10
NGC 4088 13.97 ± 0.10 13.44± 0.10 13.52 ± 0.10 13.41± 0.10 12.95 ± 0.10 11.99± 0.10 12.04 ± 0.05 10.88± 0.05 -
10.27 ± 0.05 9.94± 0.05 9.74± 0.05 9.32 ± 0.05 9.11± 0.05 9.27 ± 0.05 9.85± 0.10 9.84± 0.10 10.22 ± 0.10
10.31 ± 0.10 - 8.09± 0.10 8.23 ± 0.10 - 7.69 ± 0.10 7.84± 0.10 - 7.67± 0.10
NGC 4125 17.72 ± 0.10 16.06± 0.10 16.40 ± 0.10 16.07± 0.10 14.74 ± 0.10 - 12.67 ± 0.05 10.89± 0.05 -
10.10 ± 0.05 9.68± 0.05 9.42± 0.05 9.01 ± 0.05 8.81± 0.05 9.02 ± 0.05 9.78± 0.10 9.85± 0.10 10.37 ± 0.10
10.47 ± 0.10 10.71± 0.10 11.27 ± 0.10 11.49± 0.10 - 11.98± 0.10 12.03 ± 0.10 - 11.98 ± 0.10
NGC 4138 15.64 ± 0.10 - - 15.18± 0.10 - - 13.32 ± 0.05 11.86± 0.05 -
11.13 ± 0.05 10.74± 0.05 10.50 ± 0.05 10.14± 0.05 9.94± 0.05 10.19± 0.05 10.85 ± 0.10 10.97± 0.10 11.42 ± 0.10
11.45 ± 0.10 11.22± 0.10 10.69 ± 0.10 10.75± 0.10 - 10.74± 0.10 10.85 ± 0.10 - 10.74 ± 0.10
NGC 4168 18.65 ± 0.11 - - 16.96± 0.10 - - 13.80 ± 0.05 12.11± 0.06 -
11.35 ± 0.05 10.93± 0.05 10.71 ± 0.05 10.34± 0.05 10.16 ± 0.05 10.35± 0.05 11.13 ± 0.10 11.25± 0.10 11.75 ± 0.10
11.81 ± 0.10 12.17± 0.10 12.72 ± 0.10 12.98± 0.10 - 13.52± 1.05 13.54 ± 0.10 - 13.55 ± 0.10
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Name FUV UVW2 UVM2 NUV UVW1 U u g V
r i z J H KS W1 [3.6] [4.5]
W2 [5.8] [8.0] W3 PUI Blue W4 W4′ PUI Red [24]
NGC 4194 15.69 ± 0.10 - - 14.96± 0.10 - - 13.86 ± 0.05 12.88± 0.05 -
12.35 ± 0.05 12.16± 0.05 11.96 ± 0.05 11.60± 0.05 11.41 ± 0.05 11.48± 0.05 11.69 ± 0.10 11.59± 0.10 11.71 ± 0.10
11.79 ± 0.10 10.34± 0.10 - 9.21 ± 0.10 - 7.53 ± 0.10 7.72± 0.10 - 7.49± 0.10
Haro 06 16.09 ± 0.10 - - 15.92± 0.10 - - 15.46 ± 0.05 14.88± 0.05 -
14.67 ± 0.05 14.71± 0.05 14.64 ± 0.05 14.44± 0.06 14.44 ± 0.13 14.83± 0.15 15.24 ± 0.10 15.19± 0.10 15.48 ± 0.10
15.70 ± 0.10 14.79± 0.10 13.96 ± 0.10 13.70± 0.10 - 11.85± 0.10 12.02 ± 0.10 - 11.87 ± 0.10
NGC 4254 14.23 ± 0.10 - - 13.44± 0.10 13.05 ± 0.10 - 12.15 ± 0.05 11.05± 0.05 -
10.45 ± 0.05 10.13± 0.05 9.91± 0.05 9.52 ± 0.05 9.31± 0.05 9.49 ± 0.05 10.10 ± 0.10 10.08± 0.10 10.47 ± 0.10
10.58 ± 0.10 9.34± 0.10 8.29± 0.10 8.39 ± 0.10 - 8.11 ± 0.10 8.25± 0.10 - 8.09± 0.10
NGC 4321 14.05 ± 0.10 13.26± 0.10 13.22 ± 0.10 13.32± 0.10 - - 12.13 ± 0.05 10.95± 0.05 -
10.33 ± 0.05 9.98± 0.05 9.78± 0.05 9.38 ± 0.05 9.21± 0.05 9.39 ± 0.05 10.03 ± 0.10 10.05± 0.10 10.47 ± 0.10
10.56 ± 0.10 9.62± 0.10 8.65± 0.10 8.69 ± 0.10 - 8.25 ± 0.10 8.40± 0.10 - 8.26± 0.10
NGC 4365 16.59 ± 0.10 - - 15.54± 0.10 - - 12.30 ± 0.05 10.51± 0.05 -
9.73± 0.05 9.29± 0.05 9.04± 0.05 8.63 ± 0.05 8.44± 0.05 8.67 ± 0.05 9.43± 0.10 9.52± 0.10 10.04 ± 0.10
10.14 ± 0.10 10.47± 0.10 10.92 ± 0.10 11.40± 0.10 - 12.09± 0.10 12.15 ± 0.10 - 11.84 ± 0.29
NGC 4387 19.48 ± 0.18 - - 17.93± 0.12 - - 14.44 ± 0.05 12.76± 0.05 -
11.99 ± 0.05 11.56± 0.05 11.32 ± 0.05 10.93± 0.05 10.73 ± 0.05 10.94± 0.05 11.80 ± 0.10 11.87± 0.10 12.36 ± 0.10
12.50 ± 0.10 12.75± 0.10 13.34 ± 0.10 13.71± 0.10 14.08 ± 0.10 14.03± 0.34 14.09 ± 0.10 - -
NGC 4385 15.53 ± 0.10 - - 15.09± 0.10 - - 14.01 ± 0.05 12.94± 0.05 -
12.36 ± 0.05 12.07± 0.05 11.88 ± 0.05 11.62± 0.05 11.44 ± 0.05 11.67± 0.05 12.30 ± 0.10 12.32± 0.10 12.71 ± 0.10
12.80 ± 0.10 11.87± 0.10 10.83 ± 0.10 10.43± 0.10 - 8.87 ± 0.10 9.01± 0.10 - 8.84± 0.10
NGC 4450 17.07 ± 0.10 - - 16.04± 0.10 - - 13.09 ± 0.05 11.42± 0.05 -
10.63 ± 0.05 10.22± 0.05 9.96± 0.05 9.57 ± 0.05 9.34± 0.05 9.56 ± 0.05 10.36 ± 0.10 10.42± 0.10 10.90 ± 0.10
11.01 ± 0.10 11.12± 0.10 11.20 ± 0.10 11.16± 0.10 - 11.27± 0.10 11.35 ± 0.10 - 11.37 ± 0.10
NGC 4458 19.28 ± 0.23 - - 17.49± 0.10 - - 14.26 ± 0.05 12.68± 0.05 -
11.97 ± 0.05 11.55± 0.05 11.35 ± 0.05 11.04± 0.05 10.82 ± 0.05 11.05± 0.05 11.90 ± 0.10 12.02± 0.10 12.49 ± 0.10
12.59 ± 0.10 12.90± 0.10 13.41 ± 0.10 13.59± 0.16 - 14.29± 0.73 14.35 ± 0.10 - 14.48 ± 4.34
NGC 4473 17.10 ± 0.10 - - 15.90± 0.10 - - 12.55 ± 0.05 10.84± 0.05 -
10.06 ± 0.05 9.63± 0.05 9.40± 0.05 8.99 ± 0.05 8.81± 0.05 9.04 ± 0.05 9.82± 0.10 9.89± 0.10 10.40 ± 0.10
10.50 ± 0.10 10.93± 0.10 11.36 ± 0.10 11.68± 0.10 - 12.18± 0.10 12.25 ± 0.10 - 12.10 ± 0.10
NGC 4486 14.76 ± 0.10 13.97± 0.10 14.16 ± 0.10 14.06± 0.10 13.01 ± 0.10 - 11.28 ± 0.05 9.51± 0.05 -
8.70± 0.05 8.27± 0.05 7.99± 0.05 7.67 ± 0.05 7.49± 0.05 7.69 ± 0.05 8.34± 0.10 - -
9.02± 0.10 - - 10.09± 0.10 - 10.39± 0.10 10.46 ± 0.10 - 10.43 ± 0.10
NGC 4536 14.63 ± 0.10 - - 14.16± 0.10 - - 12.76 ± 0.05 11.52± 0.05 -
10.84 ± 0.05 10.48± 0.05 10.21 ± 0.05 9.77 ± 0.05 9.54± 0.05 9.65 ± 0.05 10.24 ± 0.10 10.22± 0.10 10.59 ± 0.10
10.70 ± 0.10 9.56± 0.10 8.57± 0.10 8.71 ± 0.10 - 7.72 ± 0.10 7.90± 0.10 - 7.61± 0.10
NGC 4550 18.22 ± 0.10 - - 16.62± 0.10 - - 13.70 ± 0.05 12.12± 0.05 -
11.38 ± 0.05 10.98± 0.05 10.75 ± 0.05 10.37± 0.05 10.08 ± 0.05 10.45± 0.05 11.30 ± 0.10 11.37± 0.10 11.86 ± 0.10
12.00 ± 0.10 12.18± 0.10 12.55 ± 0.10 13.29± 0.10 - - - - 14.25 ± 0.10
NGC 4551 19.61 ± 0.18 - - 17.78± 0.10 - - 14.28 ± 0.07 12.55± 0.05 -
11.76 ± 0.05 11.34± 0.05 11.09 ± 0.05 10.66± 0.05 10.43 ± 0.05 10.70± 0.05 11.50 ± 0.10 - 12.05 ± 0.10
12.20 ± 0.10 - 12.96 ± 0.10 14.12± 0.29 - - - - 14.12 ± 0.55
NGC 4552 16.56 ± 0.10 - - 15.87± 0.10 - - 12.79 ± 0.05 10.94± 0.05 -
10.12 ± 0.05 9.68± 0.05 9.38± 0.05 8.92 ± 0.05 8.69± 0.05 8.93 ± 0.05 9.69± 0.10 9.77± 0.10 10.30 ± 0.10
10.41 ± 0.10 10.65± 0.10 11.25 ± 0.10 11.43± 0.10 - 11.99± 0.20 12.02 ± 0.10 - 11.99 ± 0.10
NGC 4559 13.31 ± 0.10 13.00± 0.10 13.03 ± 0.10 12.95± 0.10 12.77 ± 0.10 - 12.00 ± 0.05 11.01± 0.05 10.81 ± 0.10
10.56 ± 0.05 10.31± 0.05 10.20 ± 0.05 9.92 ± 0.05 9.77± 0.05 10.02± 0.05 10.64 ± 0.10 10.66± 0.10 11.06 ± 0.10
11.17 ± 0.10 10.33± 0.10 9.52± 0.10 9.68 ± 0.10 - 9.33 ± 0.10 9.47± 0.10 - 9.29± 0.10
NGC 4569 15.95 ± 0.10 - - 14.75± 0.10 - - 12.77 ± 0.05 11.30± 0.05 -
10.67 ± 0.05 10.19± 0.05 9.94± 0.05 9.48 ± 0.05 9.26± 0.05 9.50 ± 0.05 10.23 ± 0.10 10.28± 0.10 10.75 ± 0.10
10.82 ± 0.10 10.46± 0.10 9.81± 0.10 9.68 ± 0.10 - 8.97 ± 0.10 9.10± 0.10 - 8.99± 0.10
NGC 4579 15.76 ± 0.10 14.98± 0.10 15.06 ± 0.10 15.01± 0.10 14.13 ± 0.10 - 12.58 ± 0.05 10.94± 0.05 -
10.15 ± 0.05 9.72± 0.05 9.47± 0.05 9.01 ± 0.05 8.83± 0.05 9.06 ± 0.05 9.79± 0.10 9.84± 0.10 10.30 ± 0.10
10.40 ± 0.10 10.36± 0.10 10.17 ± 0.10 10.02± 0.10 - 9.81 ± 0.10 9.92± 0.10 - 9.85± 0.10
NGC 4594 15.86 ± 0.10 14.47± 0.10 14.58 ± 0.10 14.81± 0.10 13.32 ± 0.10 - 11.45 ± 0.05 9.60± 0.05 -
8.73± 0.05 8.28± 0.05 7.96± 0.05 7.43 ± 0.05 7.21± 0.05 7.42 ± 0.05 8.17± 0.10 8.25± 0.10 8.76± 0.10
8.86± 0.10 9.07± 0.10 9.50± 0.10 9.62 ± 0.10 - 9.94 ± 0.10 10.00 ± 0.10 - 10.03 ± 0.10
NGC 4625 15.35 ± 0.10 - - 14.95± 0.10 - - 13.95 ± 0.05 12.91± 0.05 -
12.41 ± 0.05 12.15± 0.05 11.97 ± 0.05 11.76± 0.05 11.57 ± 0.05 11.82± 0.05 12.51 ± 0.10 12.53± 0.10 12.98 ± 0.10
13.10 ± 0.10 12.21± 0.10 11.27 ± 0.10 11.41± 0.10 - 11.29± 0.10 11.43 ± 0.10 - 11.25 ± 0.10
NGC 4621 16.70 ± 0.22 - - 15.18± 0.10 - - 11.87 ± 0.05 10.22± 0.05 -
9.48± 0.05 9.04± 0.05 8.76± 0.05 8.47 ± 0.05 8.28± 0.05 8.52 ± 0.05 9.25± 0.10 - -
9.93± 0.10 - - 10.94± 0.10 - 11.43± 0.10 11.50 ± 0.10 - -
NGC 4631 12.77 ± 0.10 - - 12.40± 0.10 - - 11.44 ± 0.05 10.51± 0.05 -
10.03 ± 0.05 9.74± 0.05 9.46± 0.05 9.01 ± 0.05 8.74± 0.05 8.82 ± 0.05 9.28± 0.10 9.24± 0.10 9.58± 0.10
9.69± 0.10 8.38± 0.10 7.43± 0.10 7.61 ± 0.10 - 7.08 ± 0.10 7.24± 0.10 - 7.04± 0.10
NGC 4660 18.25 ± 0.10 - - 16.60± 0.10 - - 13.42 ± 0.05 11.78± 0.05 -
11.02 ± 0.05 10.62± 0.05 10.38 ± 0.05 9.97 ± 0.05 9.79± 0.05 10.02± 0.05 10.81 ± 0.10 10.89± 0.10 11.40 ± 0.10
11.50 ± 0.10 11.88± 0.10 12.39 ± 0.10 12.73± 0.10 - 13.09± 0.41 13.15 ± 0.10 - 13.49 ± 0.10
NGC 4670 14.31 ± 0.10 - - 14.07± 0.10 - - 13.40 ± 0.05 12.85± 0.05 -
12.54 ± 0.05 12.43± 0.05 12.28 ± 0.05 12.17± 0.05 12.08 ± 0.05 12.31± 0.05 12.89 ± 0.10 12.82± 0.10 13.28 ± 0.10
13.37 ± 0.10 12.64± 0.10 11.83 ± 0.10 11.80± 0.10 - 10.41± 0.10 10.60 ± 0.10 - 10.38 ± 0.10
NGC 4676 A 17.66 ± 0.10 17.08± 0.10 17.16 ± 0.10 17.16± 0.10 16.66 ± 0.10 15.61± 0.10 15.37 ± 0.05 14.01± 0.05 -
13.32 ± 0.05 12.93± 0.05 12.67 ± 0.05 12.18± 0.05 11.84 ± 0.05 11.94± 0.05 12.62 ± 0.10 12.64± 0.10 13.01 ± 0.10
13.13 ± 0.10 12.29± 0.10 11.40 ± 0.10 11.57± 0.10 - 10.68± 0.10 10.85 ± 0.10 - 10.58 ± 0.10
AN ATLAS OF GALAXY SEDS 23
Table 3 — Continued
Name FUV UVW2 UVM2 NUV UVW1 U u g V
r i z J H KS W1 [3.6] [4.5]
W2 [5.8] [8.0] W3 PUI Blue W4 W4′ PUI Red [24]
NGC 4725 15.85 ± 0.10 - - 15.23± 0.10 - - 12.75 ± 0.05 11.08± 0.05 -
10.30 ± 0.05 9.86± 0.05 9.62± 0.05 9.21 ± 0.05 8.93± 0.05 9.19 ± 0.05 10.00 ± 0.10 10.07± 0.10 10.58 ± 0.10
10.68 ± 0.10 10.76± 0.10 10.77 ± 0.10 10.74± 0.10 - 10.89± 0.10 10.92 ± 0.10 - 10.98 ± 0.10
NGC 4826 14.28 ± 0.10 13.50± 0.10 13.49 ± 0.10 13.42± 0.10 12.79 ± 0.10 - 11.31 ± 0.05 9.78± 0.05 -
9.04± 0.05 8.61± 0.05 8.35± 0.05 7.86 ± 0.05 7.62± 0.05 7.81 ± 0.05 8.54± 0.10 8.58± 0.10 9.04± 0.10
9.15± 0.10 8.83± 0.10 8.25± 0.10 8.33 ± 0.10 - 8.00 ± 0.10 8.14± 0.10 - 7.96± 0.10
NGC 4860 19.36 ± 0.10 - - 18.78± 0.10 - - 16.10 ± 0.06 14.25± 0.05 -
13.42 ± 0.05 12.99± 0.05 12.72 ± 0.05 12.25± 0.05 12.05 ± 0.05 12.17± 0.05 13.01 ± 0.10 13.05± 0.10 13.59 ± 0.10
13.69 ± 0.10 13.98± 0.10 14.51 ± 0.10 14.82± 0.11 15.11 ± 0.10 - - - -
NGC 4889 18.34 ± 0.10 17.54± 0.10 17.72 ± 0.10 17.61± 0.10 16.51 ± 0.10 14.60± 0.10 14.47 ± 0.05 12.69± 0.05 -
11.86 ± 0.05 11.42± 0.05 11.15 ± 0.05 10.75± 0.05 10.50 ± 0.05 10.69± 0.05 11.47 ± 0.10 11.54± 0.10 12.08 ± 0.10
12.16 ± 0.10 12.45± 0.10 13.02 ± 0.10 13.33± 0.10 - 14.27± 0.64 14.27 ± 0.10 - 14.20 ± 0.15
IC 4051 20.93 ± 0.29 - - 19.45± 0.13 - - 16.27 ± 0.09 14.42± 0.05 -
13.61 ± 0.05 13.19± 0.05 12.93 ± 0.05 12.52± 0.05 12.26 ± 0.06 12.46± 0.07 13.25 ± 0.10 13.29± 0.10 13.79 ± 0.10
13.91 ± 0.10 14.14± 0.10 14.45 ± 0.10 14.70± 0.30 - 15.14± 0.99 15.22 ± 0.10 - 15.09 ± 0.18
NGC 4926 19.33 ± 0.10 - - 18.60± 0.10 - - 15.48 ± 0.05 13.68± 0.05 -
12.85 ± 0.05 12.42± 0.05 12.17 ± 0.05 11.73± 0.05 11.49 ± 0.05 11.69± 0.05 12.49 ± 0.10 - -
13.16 ± 0.10 - - 14.00± 0.21 14.59 ± 0.10 14.90± 0.32 14.97 ± 0.10 - 14.94 ± 0.27
NGC 5033 15.17 ± 0.10 - - 14.51± 0.10 - - 12.68 ± 0.05 11.27± 0.05 -
10.50 ± 0.05 10.08± 0.05 9.79± 0.05 9.23 ± 0.05 8.96± 0.05 9.14 ± 0.05 9.80± 0.10 9.81± 0.10 10.22 ± 0.10
10.34 ± 0.10 9.53± 0.10 8.64± 0.10 8.72 ± 0.10 - 8.51 ± 0.10 8.63± 0.10 - 8.49± 0.10
IC 0860 21.01 ± 0.38 - - 18.35± 0.10 - - 15.68 ± 0.05 14.10± 0.05 -
13.45 ± 0.05 13.10± 0.05 12.89 ± 0.05 12.52± 0.05 12.24 ± 0.05 12.48± 0.05 13.23 ± 0.10 13.23± 0.10 13.65 ± 0.10
13.77 ± 0.10 13.23± 0.10 12.39 ± 0.10 12.08± 0.10 11.35 ± 0.10 9.23 ± 0.10 9.56± 0.10 - 9.03± 0.10
UGC 08335 NW 17.74 ± 0.10 - - 17.12± 0.10 - - 16.06 ± 0.05 14.89± 0.05 -
14.45 ± 0.05 14.15± 0.05 13.97 ± 0.05 13.67± 0.13 13.49 ± 0.10 13.39± 0.09 13.78 ± 0.10 13.84± 0.10 14.12 ± 0.10
13.98 ± 0.10 12.98± 0.10 11.75 ± 0.10 - - - - - -
UGC 08335 SE 17.71 ± 0.10 - - 17.04± 0.10 - - 16.06 ± 0.05 15.02± 0.05 -
14.58 ± 0.05 14.27± 0.05 14.11 ± 0.05 13.67± 0.09 13.57 ± 0.14 13.33± 0.11 13.44 ± 0.10 13.28± 0.10 13.30 ± 0.10
13.32 ± 0.10 11.95± 0.10 10.64 ± 0.10 10.34± 0.10 - 8.46 ± 0.10 8.63± 0.10 - -
NGC 5055 13.93 ± 0.10 13.14± 0.10 13.09 ± 0.10 13.11± 0.10 12.56 ± 0.10 - 11.44 ± 0.05 10.10± 0.05 -
9.40± 0.05 9.00± 0.05 8.73± 0.05 8.29 ± 0.05 8.02± 0.05 8.23 ± 0.05 8.89± 0.10 8.92± 0.10 9.36± 0.10
9.47± 0.10 8.78± 0.10 7.94± 0.10 7.98 ± 0.10 - 7.84 ± 0.10 7.96± 0.10 - 7.87± 0.10
IC 0883 17.79 ± 0.10 - - 17.05± 0.10 - - 15.69 ± 0.05 14.41± 0.05 -
13.89 ± 0.05 13.58± 0.05 13.35 ± 0.05 12.91± 0.05 12.65 ± 0.05 12.67± 0.05 13.02 ± 0.10 12.87± 0.10 12.97 ± 0.10
13.05 ± 0.10 11.52± 0.10 10.30 ± 0.10 10.48± 0.10 - 8.97 ± 0.10 9.18± 0.10 - 8.84± 0.10
NGC 5104 18.25 ± 0.10 - - 17.53± 0.10 - - 15.46 ± 0.05 13.94± 0.05 -
13.14 ± 0.05 12.70± 0.05 12.37 ± 0.05 11.80± 0.05 11.53 ± 0.05 11.61± 0.05 12.22 ± 0.10 12.21± 0.10 12.54 ± 0.10
12.63 ± 0.10 11.65± 0.10 10.55 ± 0.10 10.64± 0.10 - 9.57 ± 0.10 9.76± 0.10 9.84± 0.10 9.54± 0.10
NGC 5194 13.22 ± 0.10 12.58± 0.10 12.51 ± 0.10 12.46± 0.10 12.11 ± 0.10 - 11.23 ± 0.05 10.05± 0.05 -
9.43± 0.05 9.09± 0.05 8.86± 0.05 8.45 ± 0.05 8.24± 0.05 8.44 ± 0.05 9.07± 0.10 9.09± 0.10 9.52± 0.10
9.61± 0.10 8.61± 0.10 7.66± 0.10 7.66 ± 0.10 - 7.27 ± 0.10 7.41± 0.10 - 7.28± 0.10
NGC 5195 16.14 ± 0.10 15.47± 0.10 15.69 ± 0.10 15.36± 0.10 14.61 ± 0.10 - 12.49 ± 0.05 10.91± 0.05 -
10.01 ± 0.05 9.54± 0.05 9.22± 0.05 8.73 ± 0.05 8.49± 0.05 8.68 ± 0.05 9.40± 0.10 9.47± 0.10 9.91± 0.10
10.00 ± 0.10 9.77± 0.10 9.33± 0.10 9.16 ± 0.10 - 8.49 ± 0.10 8.64± 0.10 - 8.47± 0.10
NGC 5256 16.86 ± 0.10 16.44± 0.10 16.43 ± 0.10 16.32± 0.10 - - 15.04 ± 0.05 13.82± 0.05 -
13.25 ± 0.05 12.94± 0.05 12.72 ± 0.05 12.29± 0.05 12.03 ± 0.05 12.11± 0.05 12.64 ± 0.10 12.58± 0.10 12.81 ± 0.10
12.86 ± 0.10 11.83± 0.10 10.70 ± 0.10 10.63± 0.10 - 9.12 ± 0.10 9.29± 0.10 - 9.09± 0.10
NGC 5257 15.51 ± 0.10 - - 14.99± 0.10 - - 14.12 ± 0.05 13.21± 0.05 -
12.74 ± 0.05 12.47± 0.05 12.27 ± 0.05 11.98± 0.05 11.73 ± 0.05 11.89± 0.05 12.38 ± 0.10 12.34± 0.10 12.69 ± 0.10
12.77 ± 0.10 11.51± 0.10 10.36 ± 0.10 10.39± 0.10 - 9.45 ± 0.10 9.61± 0.10 - 9.44± 0.10
NGC 5258 16.48 ± 0.10 - - 15.71± 0.10 - - 14.41 ± 0.05 13.20± 0.05 -
12.59 ± 0.05 12.24± 0.05 12.03 ± 0.05 11.68± 0.05 11.49 ± 0.05 11.61± 0.05 12.18 ± 0.10 12.14± 0.10 12.50 ± 0.10
12.59 ± 0.10 11.40± 0.10 10.25 ± 0.10 10.33± 0.10 - 9.43 ± 0.10 9.60± 0.10 - 9.43± 0.10
UGC 08696 18.41 ± 0.10 - - 17.63± 0.10 - - 15.88 ± 0.08 14.70± 0.06 -
14.13 ± 0.05 13.78± 0.08 13.46 ± 0.05 13.00± 0.05 12.76 ± 0.05 12.69± 0.05 12.97 ± 0.10 12.82± 0.10 12.46 ± 0.10
12.49 ± 0.10 11.65± 0.10 10.74 ± 0.10 10.49± 0.10 - 8.33 ± 0.10 8.58± 0.10 - 8.23± 0.10
Mrk 1490 21.75 ± 0.67 - - 19.39± 0.11 - - 16.88 ± 0.06 15.36± 0.05 -
14.62 ± 0.05 14.21± 0.05 13.93 ± 0.05 13.45± 0.08 13.13 ± 0.07 13.13± 0.06 13.63 ± 0.10 13.52± 0.10 13.71 ± 0.10
13.82 ± 0.10 12.55± 0.10 11.26 ± 0.10 11.14± 0.10 - 9.33 ± 0.10 9.51± 0.10 9.60± 0.10 9.31± 0.10
NGC 5653 16.06 ± 0.10 - - 15.26± 0.10 - - 13.94 ± 0.05 12.82± 0.05 -
12.20 ± 0.05 11.91± 0.05 11.70 ± 0.05 11.26± 0.05 11.03 ± 0.05 11.19± 0.05 11.64 ± 0.10 11.60± 0.10 11.94 ± 0.10
12.04 ± 0.10 10.58± 0.10 9.44± 0.10 9.59 ± 0.10 - 8.79 ± 0.10 8.96± 0.10 - 8.79± 0.10
Mrk 0475 17.53 ± 0.10 - - 17.26± 0.10 - - 16.66 ± 0.05 15.86± 0.05 -
15.78 ± 0.05 15.93± 0.05 15.86 ± 0.05 16.10± 0.16 15.88 ± 0.27 16.41± 0.61 16.85 ± 0.13 16.77± 0.15 17.04 ± 0.17
17.17 ± 0.14 17.34± 0.91 16.66 ± 0.10 15.97± 0.10 15.33 ± 0.10 13.99± 0.11 14.18 ± 0.10 14.04± 0.10 13.86 ± 0.10
NGC 5713 15.15 ± 0.10 - - 14.39± 0.10 - - 13.04 ± 0.05 11.93± 0.05 -
11.36 ± 0.05 11.08± 0.05 10.90 ± 0.05 10.48± 0.05 10.32 ± 0.05 10.52± 0.05 10.99 ± 0.10 10.96± 0.10 11.31 ± 0.10
11.40 ± 0.10 9.97± 0.10 8.87± 0.10 8.95 ± 0.10 - 8.07 ± 0.10 8.24± 0.10 - 8.02± 0.10
UGC 09618 S 17.85 ± 0.10 - 17.37 ± 0.10 17.15± 0.10 16.93 ± 0.10 - 15.87 ± 0.05 14.69± 0.05 -
14.21 ± 0.05 13.89± 0.05 13.74 ± 0.05 13.39± 0.05 13.21 ± 0.11 13.49± 0.08 13.82 ± 0.10 13.85± 0.10 14.21 ± 0.10
14.27 ± 0.10 13.12± 0.10 11.85 ± 0.10 11.95± 0.10 - 11.38± 0.10 11.51 ± 0.10 - 11.58 ± 0.10
UGC 09618 17.57 ± 0.10 - 17.04 ± 0.10 16.87± 0.10 16.54 ± 0.10 - 15.35 ± 0.05 14.05± 0.05 -
13.42 ± 0.05 13.00± 0.05 12.75 ± 0.05 12.21± 0.05 11.88 ± 0.06 11.85± 0.05 12.28 ± 0.10 12.18± 0.10 12.44 ± 0.10
12.56 ± 0.10 11.40± 0.10 10.15 ± 0.10 10.43± 0.10 - 9.94 ± 0.10 10.10 ± 0.10 - 9.88± 0.10
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Table 3 — Continued
Name FUV UVW2 UVM2 NUV UVW1 U u g V
r i z J H KS W1 [3.6] [4.5]
W2 [5.8] [8.0] W3 PUI Blue W4 W4′ PUI Red [24]
UGC 09618 N 19.09 ± 0.10 - 18.63 ± 0.10 18.33± 0.10 17.92 ± 0.10 - 16.41 ± 0.06 14.87± 0.05 -
14.08 ± 0.05 13.59± 0.05 13.27 ± 0.05 12.58± 0.05 12.19 ± 0.05 12.11± 0.05 12.50 ± 0.10 12.42± 0.10 12.65 ± 0.10
12.74 ± 0.10 11.62± 0.10 10.36 ± 0.10 10.63± 0.10 - 10.15± 0.10 10.31 ± 0.10 - 10.09 ± 0.10
NGC 5866 17.38 ± 0.10 15.56± 0.10 15.63 ± 0.10 15.55± 0.10 14.30 ± 0.10 12.42± 0.10 12.44 ± 0.05 10.79± 0.05 -
10.05 ± 0.05 9.63± 0.05 9.38± 0.05 8.96 ± 0.05 8.71± 0.05 8.90 ± 0.05 9.64± 0.10 9.69± 0.10 10.17 ± 0.10
10.27 ± 0.10 10.38± 0.10 10.36 ± 0.10 10.46± 0.10 - 10.63± 0.10 10.72 ± 0.10 - 10.63 ± 0.10
CGCG 049-057 22.60 ± 0.79 - - 19.87± 0.10 - - 16.85 ± 0.05 15.16± 0.05 -
14.29 ± 0.05 13.86± 0.05 13.56 ± 0.05 13.06± 0.05 12.76 ± 0.05 13.04± 0.08 13.59 ± 0.10 13.54± 0.10 13.84 ± 0.10
13.95 ± 0.10 12.82± 0.10 11.75 ± 0.10 11.81± 0.10 - 9.77 ± 0.10 10.09 ± 0.10 - 9.55± 0.10
NGC 5953 16.99 ± 0.10 - - 15.90± 0.10 - - 13.94 ± 0.05 12.65± 0.05 -
11.94 ± 0.05 11.60± 0.05 11.36 ± 0.05 10.95± 0.05 10.74 ± 0.05 10.95± 0.05 11.51 ± 0.10 11.52± 0.10 11.91 ± 0.10
12.00 ± 0.10 10.81± 0.10 9.75± 0.10 9.81 ± 0.10 - 9.05 ± 0.10 9.21± 0.10 - 9.10± 0.10
IC 4553 18.97 ± 0.12 17.96± 0.10 - 17.66± 0.10 - - 15.48 ± 0.05 13.85± 0.05 -
13.15 ± 0.05 12.73± 0.05 12.48 ± 0.05 11.97± 0.05 11.76 ± 0.06 11.66± 0.05 12.31 ± 0.10 12.26± 0.10 12.36 ± 0.10
12.43 ± 0.10 11.27± 0.10 10.16 ± 0.10 9.66 ± 0.10 - 7.14 ± 0.10 7.43± 0.10 - 7.04± 0.10
UGCA 410 - - - - - - 15.88 ± 0.05 15.19± 0.05 -
15.07 ± 0.05 15.11± 0.05 15.01 ± 0.05 14.88± 0.11 14.84 ± 0.14 15.13± 0.14 15.67 ± 0.10 - -
15.69 ± 0.10 - - 13.37± 0.10 12.59 ± 0.10 11.51± 0.10 11.63 ± 0.10 - -
NGC 5992 16.41 ± 0.10 - - 15.96± 0.10 - - 15.09 ± 0.05 14.09± 0.05 -
13.78 ± 0.05 13.56± 0.05 13.44 ± 0.05 13.21± 0.05 13.19 ± 0.05 13.19± 0.05 13.64 ± 0.10 13.56± 0.10 13.86 ± 0.10
13.99 ± 0.10 12.61± 0.10 11.32 ± 0.10 11.38± 0.10 - 10.48± 0.10 10.64 ± 0.10 10.70± 0.10 10.47 ± 0.10
NGC 6052 15.29 ± 0.10 - - 14.82± 0.10 - - 14.02 ± 0.05 13.29± 0.05 -
12.94 ± 0.05 12.83± 0.05 12.69 ± 0.05 12.45± 0.05 12.24 ± 0.07 12.49± 0.05 12.83 ± 0.10 12.76± 0.10 13.06 ± 0.10
13.15 ± 0.10 11.73± 0.10 10.65 ± 0.10 10.59± 0.10 - 9.30 ± 0.10 9.47± 0.10 - 9.24± 0.10
NGC 6090 16.42 ± 0.10 15.81± 0.10 15.74 ± 0.10 15.80± 0.10 - - 14.96 ± 0.05 14.20± 0.05 -
13.75 ± 0.05 13.50± 0.05 13.33 ± 0.05 12.92± 0.05 12.73 ± 0.05 12.81± 0.05 13.18 ± 0.10 13.04± 0.10 13.26 ± 0.10
13.39 ± 0.10 11.89± 0.10 10.62 ± 0.10 10.57± 0.10 - 8.98 ± 0.10 9.16± 0.10 - 8.99± 0.10
NGC 6240 17.61 ± 0.10 16.94± 0.11 17.09 ± 0.10 16.84± 0.10 16.36 ± 0.12 14.99± 0.10 14.94 ± 0.05 13.45± 0.05 12.92 ± 0.10
12.62 ± 0.05 12.18± 0.05 11.86 ± 0.05 11.26± 0.05 10.91 ± 0.05 10.97± 0.05 11.51 ± 0.10 11.47± 0.10 11.59 ± 0.10
11.65 ± 0.10 10.77± 0.10 9.93± 0.10 9.57 ± 0.10 - 7.83 ± 0.10 8.03± 0.10 - 7.73± 0.10
IRAS 17208-0014 22.82 ± 0.54 - - 21.46± 0.12 - - 18.44 ± 0.19 16.56± 0.07 -
15.54 ± 0.07 14.89± 0.07 14.47 ± 0.06 13.59± 0.07 13.23 ± 0.09 13.10± 0.05 13.45 ± 0.10 13.33± 0.10 13.32 ± 0.10
13.39 ± 0.10 12.14± 0.10 10.58 ± 0.10 10.93± 0.10 - 8.94 ± 0.10 9.24± 0.10 - 8.74± 0.10
II Zw 096 16.32 ± 0.10 - - 15.97± 0.10 - - 15.06 ± 0.05 14.30± 0.17 -
14.02 ± 0.29 13.76± 0.32 13.62 ± 0.08 13.32± 0.17 13.11 ± 0.22 13.16± 0.08 13.51 ± 0.10 13.32± 0.10 13.29 ± 0.10
13.42 ± 0.10 12.21± 0.10 10.91 ± 0.10 10.47± 0.10 - 8.42 ± 0.10 8.62± 0.10 - 8.22± 0.10
NGC 7331 16.17 ± 0.10 15.25± 0.10 15.30 ± 0.10 15.13± 0.10 14.22 ± 0.10 - 12.61 ± 0.05 10.89± 0.05 -
10.00 ± 0.05 9.51± 0.05 9.17± 0.05 8.69 ± 0.05 8.41± 0.05 8.58 ± 0.05 9.23± 0.10 9.26± 0.10 9.72± 0.10
9.83± 0.10 9.33± 0.10 8.65± 0.10 8.72 ± 0.10 - 8.45 ± 0.10 8.59± 0.10 - 8.50± 0.10
UGC 12150 20.18 ± 0.28 - - 18.89± 0.11 - - 16.27 ± 0.09 14.59± 0.07 -
13.72 ± 0.09 13.24± 0.10 12.87 ± 0.09 12.27± 0.05 11.94 ± 0.05 12.02± 0.05 12.57 ± 0.10 12.50± 0.10 12.79 ± 0.10
12.88 ± 0.10 11.75± 0.10 10.55 ± 0.10 10.61± 0.10 - 9.31 ± 0.10 9.50± 0.10 - 9.25± 0.10
CGCG 453-062 19.43 ± 0.10 - - 18.31± 0.10 - - 16.03 ± 0.05 14.41± 0.05 -
13.58 ± 0.05 13.17± 0.05 12.90 ± 0.05 12.46± 0.05 12.20 ± 0.05 12.31± 0.05 12.90 ± 0.10 12.81± 0.10 13.12 ± 0.10
13.25 ± 0.10 12.02± 0.10 10.86 ± 0.10 11.04± 0.10 10.97 ± 0.10 9.98 ± 0.10 10.21 ± 0.10 - 9.86± 0.10
IC 5298 18.87 ± 0.10 - - 17.95± 0.10 - - 16.15 ± 0.05 14.66± 0.05 -
13.87 ± 0.05 13.45± 0.05 13.15 ± 0.05 12.69± 0.05 12.36 ± 0.05 12.38± 0.05 12.95 ± 0.10 12.71± 0.10 12.36 ± 0.10
12.46 ± 0.10 11.72± 0.10 10.83 ± 0.10 10.44± 0.10 - 8.68 ± 0.10 8.88± 0.10 - 8.55± 0.10
NGC 7585 18.72 ± 0.18 - - 17.04± 0.10 - - 13.89 ± 0.05 12.16± 0.05 -
11.39 ± 0.05 10.98± 0.05 10.73 ± 0.05 10.30± 0.05 10.10 ± 0.05 10.31± 0.05 11.09 ± 0.10 - -
11.77 ± 0.10 - - 12.76± 0.10 - 13.29± 0.10 13.35 ± 0.10 - -
NGC 7591 17.72 ± 0.10 - - 16.90± 0.10 - - 15.06 ± 0.10 13.71± 0.15 -
12.85 ± 0.07 12.47± 0.11 12.11 ± 0.06 11.62± 0.05 11.33 ± 0.06 11.42± 0.06 12.05 ± 0.10 12.02± 0.10 12.38 ± 0.10
12.48 ± 0.10 11.41± 0.10 10.29 ± 0.10 10.36± 0.10 - 9.29 ± 0.10 9.46± 0.10 - 9.27± 0.10
NGC 7592 15.87 ± 0.10 - - 15.52± 0.10 - - 14.63 ± 0.05 13.74± 0.05 -
13.21 ± 0.05 12.92± 0.05 12.70 ± 0.05 12.28± 0.05 12.05 ± 0.05 12.14± 0.05 12.53 ± 0.10 12.40± 0.10 12.46 ± 0.10
12.62 ± 0.10 11.42± 0.10 10.32 ± 0.10 10.37± 0.10 - 9.13 ± 0.10 9.31± 0.10 - 9.06± 0.10
NGC 7673 14.87 ± 0.10 - - 14.54± 0.10 - - 13.77 ± 0.05 13.08± 0.05 -
12.74 ± 0.05 12.62± 0.05 12.48 ± 0.05 12.36± 0.05 12.24 ± 0.05 12.47± 0.05 12.90 ± 0.10 - -
13.32 ± 0.10 - - 11.07± 0.10 10.91 ± 0.10 9.82 ± 0.10 9.99± 0.10 - -
NGC 7674 16.31 ± 0.10 15.95± 0.10 16.00 ± 0.10 15.88± 0.10 15.56 ± 0.10 - 14.67 ± 0.05 13.51± 0.05 -
12.95 ± 0.05 12.61± 0.05 12.39 ± 0.05 11.98± 0.05 11.76 ± 0.05 11.75± 0.05 11.63 ± 0.10 11.72± 0.10 11.54 ± 0.10
11.32 ± 0.10 10.66± 0.10 10.03 ± 0.10 9.59 ± 0.10 - 8.44 ± 0.10 8.56± 0.10 - 8.42± 0.10
NGC 7679 15.95 ± 0.10 - - 15.29± 0.10 - - 14.08 ± 0.05 13.09± 0.05 -
12.60 ± 0.05 12.39± 0.05 12.18 ± 0.05 11.90± 0.05 11.73 ± 0.05 11.90± 0.05 12.20 ± 0.10 12.20± 0.10 12.45 ± 0.10
12.50 ± 0.10 11.06± 0.10 9.92± 0.10 10.01± 0.10 - 9.05 ± 0.10 9.22± 0.10 - 9.03± 0.10
Mrk 0930 16.97 ± 0.10 - - 16.62± 0.10 - - 15.83 ± 0.05 15.21± 0.05 -
15.11 ± 0.05 15.20± 0.05 15.05 ± 0.05 14.84± 0.08 15.09 ± 0.20 15.18± 0.24 15.55 ± 0.10 15.42± 0.10 15.52 ± 0.10
15.74 ± 0.10 14.90± 0.10 13.98 ± 0.10 13.05± 0.10 - 10.73± 0.10 10.90 ± 0.10 11.05± 0.10 10.80 ± 0.10
NGC 7714 14.70 ± 0.10 - - 14.36± 0.10 - - 13.46 ± 0.05 12.74± 0.05 -
12.23 ± 0.05 12.07± 0.05 11.85 ± 0.05 11.61± 0.05 11.39 ± 0.05 11.58± 0.05 12.06 ± 0.10 12.03± 0.10 12.35 ± 0.10
12.44 ± 0.10 11.23± 0.10 10.15 ± 0.10 9.81 ± 0.10 - 8.08 ± 0.10 8.24± 0.10 - 8.01± 0.10
NGC 7771 16.93 ± 0.10 - - 16.11± 0.10 - - 14.10 ± 0.05 12.61± 0.05 -
11.78 ± 0.05 11.32± 0.05 10.96 ± 0.05 10.44± 0.05 10.14 ± 0.05 10.26± 0.05 10.88 ± 0.10 10.86± 0.10 11.23 ± 0.10
11.35 ± 0.10 10.36± 0.10 9.36± 0.10 9.47 ± 0.10 - 8.58 ± 0.10 8.75± 0.10 - 8.56± 0.10
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Table 3 — Continued
Name FUV UVW2 UVM2 NUV UVW1 U u g V
r i z J H KS W1 [3.6] [4.5]
W2 [5.8] [8.0] W3 PUI Blue W4 W4′ PUI Red [24]
Mrk 0331 19.32 ± 0.10 18.18± 0.10 18.15 ± 0.10 17.88± 0.10 17.18 ± 0.10 - 15.66 ± 0.05 14.19± 0.05 -
13.32 ± 0.05 12.89± 0.05 12.58 ± 0.05 12.02± 0.05 11.78 ± 0.05 11.77± 0.05 12.22 ± 0.10 12.15± 0.10 12.40 ± 0.10
12.43 ± 0.10 11.06± 0.10 9.81± 0.10 9.86 ± 0.10 - 8.25 ± 0.10 8.45± 0.10 - 8.16± 0.10
Table 4
Residuals between photometry and spectra.
Filter λeff FWHM bandwidth mspec −mphot Number of Galaxies
(µm) (µm) Median Std. Dev.
FUV 0.1531 0.0227 0.00 0.07 126
UVW2 0.2026 0.0557 0.05 0.06 30
UVM2 0.2238 0.0511 -0.03 0.10 31
NUV 0.2286 0.0795 -0.01 0.07 126
UVW1 0.2598 0.0681 -0.03 0.08 26
U 0.3459 0.0557 0.08 0.14 5
u 0.3551 0.0582 -0.01 0.06 129
g 0.4681 0.1262 0.00 0.00 129
V 0.5419 0.0730 0.09 0.10 3
r 0.6165 0.1149 -0.02 0.02 129
i 0.7480 0.1238 0.01 0.03 129
z 0.8931 0.0994 -0.03 0.03 129
J 1.232 0.215 0.03 0.05 129
H 1.644 0.263 -0.01 0.06 129
KS 2.159 0.279 -0.00 0.06 128
W1 3.357 0.793 -0.02 0.03 128
[3.6] 3.544 0.743 0.02 0.04 121
[4.5] 4.487 1.010 0.01 0.08 122
W2 4.606 1.106 -0.06 0.06 128
[5.8] 5.710 1.391 0.09 0.13 120
[8.0] 7.841 2.831 0.00 0.03 115
W3 11.81 8.67 -0.02 0.04 128
PUIBlue 15.80 5.48 -0.04 0.03 13
W4 22.14 4.40 0.16 0.07 124
W4′ 22.14 4.40 -0.01 0.04 124
PUIRed 22.32 7.30 -0.10 0.05 12
[24] 23.51 5.03 0.01 0.02 119
Table 5
Factors used to rescale spectra to match photometry(complete table is
available online)
Name Optical Akari Spitzer IRS
8 µm 12 µm 20 µm
Arp 256 N 1.09 - 2.42 2.03 0.97
Arp 256 S 0.98 0.98 1.35 1.35 1.29
NGC 0337 1.02 - 1.03 1.07 1.06
CGCG 436-030 1.21 0.94 1.17 1.11 0.99
NGC 0474 1.30 - - - -
NGC 0520 1.21 1.84 1.06 1.11 1.10
NGC 0584 1.20 - 2.22 2.12 1.38
NGC 0628 1.44 - 4.15 4.90 1.27
NGC 0660 1.78 - 3.60 3.04 1.35
III Zw 035 1.09 0.97 1.05 1.03 1.15
NGC 0695 1.15 1.22 2.45 2.36 1.27
NGC 0750 0.81 - - - -
NGC 0855 1.27 - 1.37 1.52 1.10
NGC 1068 1.23 2.20 1.27 1.27 1.81
Arp 118 1.11 - 1.11 1.16 1.35
NGC 1144 1.12 - 1.10 1.15 1.33
NGC 1275 1.17 1.70 1.15 1.19 1.21
NGC 1614 1.01 1.10 2.13 2.17 1.50
NGC 2388 1.12 1.12 1.20 1.20 1.15
Table 5 — Continued
Name Optical Akari Spitzer IRS
8 µm 12 µm 20 µm
NGC 2403 1.36 - 2.15 2.40 1.70
NGC 2537 1.17 - - - -
NGC 2623 0.98 1.19 1.08 1.08 1.10
IRAS 08572+3915 1.31 1.00 1.00 1.00 0.98
UGC 04881 1.11 1.41 2.75 2.55 1.72
NGC 2798 1.20 - 0.86 0.91 1.07
UGCA 166 1.21 - 1.94 1.94 1.10
UGC 05101 1.01 0.99 1.14 1.09 0.99
NGC 3049 1.25 - 1.09 1.15 1.11
NGC 3079 1.16 - 1.91 2.20 2.60
UGCA 208 1.08 - 1.24 1.02 1.17
NGC 3190 1.56 - 1.39 1.50 1.25
NGC 3198 1.24 - 1.47 1.29 1.39
NGC 3265 1.15 - 0.93 0.96 1.11
Mrk 33 1.17 4.15 0.96 1.03 1.24
NGC 3310 1.09 - 4.70 3.94 2.48
NGC 3351 1.13 - 1.15 1.14 1.18
NGC 3379 - - - - -
UGCA 219 1.12 - 1.66 1.68 1.19
NGC 3521 1.05 - 2.00 1.92 1.11
NGC 3627 1.31 - 3.31 3.41 1.16
IC 0691 1.20 - 1.50 1.57 1.07
NGC 3690 1.11 1.12 1.17 1.17 1.09
NGC 3773 1.12 - 1.01 1.06 1.27
Mrk 1450 1.14 - 1.28 1.06 0.92
UGC 06665 1.15 - 2.26 2.35 0.97
NGC 3870 1.06 - 2.14 2.02 0.89
UM 461 1.08 - 0.89 0.91 0.95
UGC 06850 1.16 - 2.62 1.83 1.17
NGC 3938 1.22 - 4.03 4.27 4.78
NGC 4088 1.03 - 3.25 3.40 2.19
NGC 4125 1.09 - 2.21 2.55 2.85
NGC 4138 1.05 - 1.27 1.23 1.13
NGC 4168 - - - - -
NGC 4194 1.05 2.85 1.47 1.52 1.10
Haro 06 1.04 - 0.88 1.00 2.09
NGC 4254 1.31 - 2.42 2.35 1.22
NGC 4321 1.28 - 2.12 2.40 1.21
NGC 4365 - - - - -
NGC 4387 - - - - -
NGC 4385 1.25 - 2.59 1.84 1.26
NGC 4450 1.51 - 2.32 2.26 2.17
NGC 4458 - - - - -
NGC 4473 - - - - -
NGC 4486 - - - - -
NGC 4536 1.54 - 1.22 1.27 1.11
NGC 4550 - - - - -
NGC 4551 - - - - -
NGC 4552 1.32 - 1.87 2.52 2.55
NGC 4559 1.46 - 3.38 3.60 1.22
NGC 4569 1.27 - 1.12 1.21 1.35
NGC 4579 1.12 - 1.54 1.49 1.25
NGC 4594 4.20 - 1.94 2.08 1.27
NGC 4625 1.17 - 1.74 1.86 2.09
NGC 4621 - - - - -
NGC 4631 1.04 - 3.37 3.66 1.18
NGC 4660 - - - - -
NGC 4670 1.14 - 2.32 1.88 1.18
NGC 4676 A 0.60 - 1.01 1.05 1.29
NGC 4725 3.57 - 3.92 3.68 3.68
NGC 4826 1.32 - 2.13 2.20 2.20
NGC 4860 - - - - -
NGC 4889 - - - - -
IC 4051 - - - - -
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Table 5 — Continued
Name Optical Akari Spitzer IRS
8 µm 12 µm 20 µm
NGC 4926 - - - - -
NGC 5033 1.43 - 1.86 1.83 1.16
IC 0860 1.09 1.04 1.19 1.03 0.91
UGC 08335 NW 1.34 1.94 1.37 1.37 1.27
UGC 08335 SE 1.18 1.01 1.03 1.11 1.24
NGC 5055 1.26 - 3.65 4.06 1.32
IC 0883 0.77 1.02 1.15 1.17 1.02
NGC 5104 1.09 1.32 1.49 1.37 0.95
NGC 5194 1.16 - 3.05 3.32 1.18
NGC 5195 1.47 - 1.21 1.33 1.29
NGC 5256 1.12 1.06 0.81 0.81 1.48
NGC 5257 1.21 - 1.12 1.23 1.26
NGC 5258 1.18 - 1.15 1.25 1.30
UGC 08696 1.20 1.05 1.09 1.10 1.05
Mrk 1490 1.04 0.90 1.09 1.09 0.87
NGC 5653 1.12 - 1.07 1.10 1.11
Mrk 0475 1.03 - 1.89 1.34 0.97
NGC 5713 1.19 - 1.29 1.35 1.16
UGC 09618 S 1.12 - 0.97 0.99 1.40
UGC 09618 0.94 1.18 1.02 1.03 1.20
UGC 09618 N 1.14 0.96 1.07 1.08 1.24
NGC 5866 1.26 - 1.61 1.75 1.21
CGCG 049-057 1.03 0.99 1.25 1.25 1.01
NGC 5953 1.39 4.89 1.17 1.29 1.32
IC 4553 1.03 1.26 1.34 1.17 0.92
UGCA 410 1.17 - 1.07 1.07 0.92
NGC 5992 1.06 1.25 2.12 1.89 1.18
NGC 6052 1.11 3.90 1.11 1.17 1.33
NGC 6090 1.05 0.94 1.87 1.88 1.70
NGC 6240 1.15 1.18 1.01 1.06 1.09
IRAS 17208-0014 1.22 1.17 1.24 1.07 1.04
II Zw 096 0.97 1.06 0.94 0.98 1.09
NGC 7331 1.38 - 4.99 5.22 1.20
UGC 12150 1.05 1.29 1.42 1.33 0.96
CGCG 453-062 1.75 1.12 1.81 1.66 1.15
IC 5298 1.09 1.11 1.29 1.12 0.97
NGC 7585 1.44 - - - -
NGC 7591 1.04 1.44 1.36 1.34 1.29
NGC 7592 1.09 1.09 0.97 1.05 1.17
NGC 7673 1.16 - 1.45 1.45 1.06
NGC 7674 1.14 1.11 1.26 1.28 1.19
NGC 7679 1.13 1.17 1.86 1.66 1.10
Mrk 0930 1.18 - 2.65 2.01 1.00
NGC 7714 1.37 3.21 1.54 1.35 1.10
NGC 7771 1.29 3.98 1.81 1.78 1.22
Mrk 0331 1.12 1.05 1.29 1.30 1.00
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APPENDIX
AN ILLUSTRATIVE SUBSAMPLE
In Figure 16 and Table 6 we present a illustrative subsample of 18 galaxy spectra. We present spectra of individual
galaxies rather than averaging spectra, as averaging can produce spectra that do not match those of real galaxies. As
we are providing spectra of individual galaxies, it is also possible for others to add spectra to these templates as new
data becomes available. The subsample was selected to span a broad range of NUV − u color, and for each NUV − u
color bin shown in Figure 16 we chose 3 galaxies which have differing mid-infrared SEDs. Where possible, we selected
galaxies that had Akari spectra, particularly when galaxies had strong mid-infrared emission and were thus likely to
have strong PAH emission and the 3.1 µm ice absorption feature. The observed colors of the subsample galaxies are
plotted in Figure 17. We caution that our subsample doesn’t include some of the most extreme galaxies from the
overall sample (e.g., IRAS 08572+3915, UGC 5101) and none of the subsample galaxies meet the Stern et al. (2005)
AGN selection criterion. With some exceptions, including LIRGs, the optical colors of the subsample galaxies lie close
to the locus of NASA-Sloan Atlas galaxies.
Table 6
Basic properties of the subsample
Name Morphology T-type g MNUV −Mu M[8.0] −M[24] Notes
NGC 0337 SBd 7.0 12.36 0.96 0.79
NGC 0695 S0 -2.0 13.90 1.17 0.72 Interacting galaxy
NGC 3079 SB(s)c 7.0 11.07 1.31 0.27 Seyfert 2
Mrk 33 Im pec 10.0 13.36 0.59 2.09 Wolf-Rayet Galaxy
UGCA 219 Sc - 14.78 0.01 2.76 Blue Compact Dwarf
NGC 3521 SABbc 4.0 10.38 2.02 0.05
NGC 3690 Pec 9.0 12.07 0.72 2.19 Galaxy merger and Wolf-Rayet Galaxy
NGC 4125 E6 pec -5.0 10.89 3.44 -0.70 Elliptical galaxy without UV upturn
NGC 4138 SA(r)0 -1.0 11.86 1.83 0.04
NGC 4552 E -5.0 10.94 3.01 -0.74 Elliptical galaxy with UV upturn
NGC 4725 SABab pec 2.0 11.08 2.52 -0.20 Seyfert 2
NGC 5256 Pec 99.0 13.82 1.35 2.14 Galaxy merger
CGCG 049-057 Irr - 15.16 3.17 2.32 LIRG
NGC 5953 Sa 1.0 12.65 1.89 0.67
IC 4553 Pec - 13.85 2.35 3.27 ULIRG Arp 220
NGC 6090 Pec - 14.20 0.82 1.76 Galaxy merger and LIRG
NGC 6240 Pec 90.0 13.45 1.69 2.34
II Zw 096 Pec - 14.30 0.49 2.91 Galaxy merger and starburst
PRESENTATION OF THE SPECTRA
In Figure 18 we present the spectra and gri images of the sample galaxies (the full figure is available online). Overlaid
on the gri images are the photometric apertures and the apertures used to extract the Akari and Spitzer spectra (defined
in Table 2). When Spitzer stare mode spectra were used, the length of the slit used for the extraction varies with
wavelength, so we plot a quarter of the slit width in these instances. The plots of the individual galaxy spectra include
the dust corrected photometry used to constrain and verify the spectroscopy (also see Table 3), including corrections
for Swift UVOT coincidence losses and errors in the WISE W4 filter curve.
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Figure 16. The spectra of the 18 subsample galaxies. Each panel shows a different range of NUV − u color, and for comparison the
spectra of main sample galaxies are shown in grey. The subsample spans much of the color range of the full sample, and includes a diversity
of galaxy types, including ellipticals, spirals, blue compact dwarfs, mergers, LIRGs and starbursts.
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Figure 17. The observed optical and Spitzer IRAC colors of the 18 subsample galaxies listed in Table 6. The subsample is intended to
span the observed range of galaxy types and colors seen in the nearby Universe, and is not intended to be representative of nearby galaxy
populations.
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Figure 18. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black and grey
respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot the photometric
aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green rectangle) and
the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region corresponding to a
quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
AN ATLAS OF GALAXY SEDS 51
Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
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Figure 18 continued. Galaxy SEDs from the UV to the mid-IR. In the left-panel the observed and model spectra are shown in black
and grey respectively, while the photometry used to constrain and verify the spectra is shown with red dots. In the right panel we plot
the photometric aperture (thick white rectangle), the Akari extraction aperture (blue rectangle), the Spitzer SL extraction aperture (green
rectangle) and the Spitzer LL extraction aperture (yellow rectangle). For galaxies with Spitzer stare mode spectra, we show a region
corresponding to a quarter of the slit length. For scale, the horizontal bar denotes 1′. [See the electronic edition of the Supplement for the
complete Figure.]
